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SUPPLEMENTARY TABLES
Table S1. Acronyms and summarized findings of the main trials on AADs.
	Acronym

(publication year)
	Name
	PMID
	Study type
	n
	Studied population
	Drugs/Strategies compared
	FU
	Main endpoint
	Summary of results

	5A1
(2009)
	Antiarrhythmics After Ablation of Atrial Fibrillation


	19738139


	Single-centre, prospective, randomised, open label.
	110
	Post AF ablation.
	AADs vs. no AADs.
	6 weeks.
	Composite of atrial arrhythmias lasting >24 hours; atrial arrhythmias requiring hospital admission, cardioversion, or initiation/modification of AAD; and AAD intolerance cessation or change.
	AAD use 6 weeks after AF ablation reduced clinical atrial arrhythmias and need for cardioversion.

	ACT I2
(2008)
	Atrial Conversion Trial I
	18332267


	Multicentre, prospective, randomised, double-blind.
	356
	Short-duration AF (3 hours-7 days).
	Vernakalant vs. placebo.
	30 days.
	Conversion of AF to SR.
	Rapid conversion of AF with vernakalant, particularly when <7 AF days duration.

	ACT II3
(2009)
	Atrial Conversion Trial II
	19948506


	Multicentre, prospective, randomised, double-blind.
	190
	AF or AFL after coronary artery bypass graft, valvular surgery, or both.
	Vernakalant vs. placebo.
	30 days.
	Conversion of postcardiac surgery AF or AFL to SR within 90 min of drug infusion.
	Proved efficacy of vernakalant for AF after cardiac surgery.

	ACT III4
(2010)
	Atrial Conversion Trial III
	21029824


	Multicentre, prospective, randomised, double-blind.
	305
	AF or AFL lasting >3 hours to ≤45 days.
	Vernakalant vs. placebo.
	30 days.
	Conversion of AF to SR.
	Rapid conversion of AF by vernakalant, particularly when AF <7 days duration.

	ACT IV5
(2010)
	Atrial Conversion Trial IV
	20569725


	Multicentre, prospective, non-randomised (single-arm), open label.
	254
	AF lasting >3 hours to ≤45 days.
	Vernakalant
	30 days.
	Conversion of AF to SR.
	Rapid conversion of AF lasting <7 days.

	AF-CHF6
(2008)
	Atrial Fibrillation and Congestive Heart Failure
	18565859


	Multicentre, prospective, randomised, open label.
	1376
	LVEF ≤35%, symptoms of HF and AF history.
	Rate control vs. rhythm control.
	37 ± 19 months.
	Time to death from cardiovascular causes.
	No differences.

	AFFIRM7
(2002)
	Atrial Fibrillation Follow-up Investigation of Rhythm Management
	12466506


	Multicentre, randomised.
	4060
	AF and high risk of stroke or death.
	Rate control vs. rhythm control.
	3.5 years.
	Overall mortality.
	No differences.

	AIM-AF8
(2023)
	Antiarrhythmic Interventions for Managing Atrial Fibrillation
	37354453


	International survey.
	629
	Cardiologists and electrophysiologists who had: practiced >3 years and <40 years, >40% time treating patients, ≥30 patients with AF with 3 months, managed patients with AF ablation.
	Several AADs.
	-
	Explore antiarrhythmic treatment practices in patients with AF.
	Common non-adherence to guidelines.

	ALPHEE9
(2011)
	Dose Ranging Study of Celivarone with Amiodarone as Calibrator for the Prevention of Implantable Cardioverter Defibrillator Interventions or Death
	22082672


	Multicentre, prospective, randomised, double-blind.
	486
	LVEF ≤40% and at least 1 recent ICD intervention or implantation for VT/VF.
	Celivarone vs amiodarone vs placebo.
	12.1 months (median).
	VT/VF-triggered ICD interventions or sudden death.
	Inefficacy of celivarone for prevention of ICD interventions or death.

	ANDROMEDA10
(2008)
	Antiarrhythmic Trial with Dronedarone in Moderate to Severe CHF
	18565860


	Multicentre, prospective, randomised, double-blind.
	627
	Symptomatic HF and severe LV systolic dysfunction.
	Dronedarone vs. placebo.
	2 months (median).
	Composite of death from any cause or hospitalisation for heart failure.
	Stopped early for increased mortality due to HF worsening.

	AnPAF11
(2017)
	Antazoline in Rapid Cardioversion of Paroxysmal Atrial Fibrillation


	28339554
	Single-centre, randomised, double-blind.
	74
	AF episode <43 hours long.
	Antazoline vs placebo.
	90 min after last dose.
	Conversion of AF to SR.
	Antazoline effective and safe for AF conversion to SR.

	AntaEP12
(2019)
	Intravenous Antazoline, a First-Generation Antihistaminic Drug with Antiarrhythmic Properties, is a Suitable Agent for Pharmacological Cardioversion of Atrial Fibrillation induced during Pulmonary Vein Isolation


	30920001
	Single-centre, single-arm, prospective, experimental.
	21
	Patients scheduled for first‐time AF ablation, in SR and not on amiodarone.
	Antazoline during AF ablation.
	-
	Atrio‐venous conduction and other electrophysiological parameters in patients undergoing AF ablation.
	Antazoline did not affect atrio-venous conduction.

	ARRC-AF

(2025)13
	Arrhythmia Recurrence and Rhythm Control strategies after catheter ablation of newly diagnosed Atrial Fibrillation
	39945711
	Retrospective cohort.
	23323
	Patients who underwent index ablation for newly diagnosed AF (2007-2021).
	AADs use after ablation were examined. Also, repeat ablations; AF, AFL, or other tachycardias following index ablation.
	1165 days (median)
	Characterize rhythm-control strategies after index ablation.
	AAD use after index ablation was common (46.9% overall).

	ATHENA14
(2009)
	A Placebo-Controlled, Double-Blind, Parallel Arm Trial to Assess the Efficacy of Dronedarone 400 mg bid for the Prevention of Cardiovascular Hospitalization or Death from Any Cause in Patients with Atrial Fibrillation/Atrial Flutter
	19213680


	Multicentre, prospective, randomised, double-blind.
	4628
	≥75 years old AF patients or ≥70 years old AF patients who had at least 1 additional risk factor for death.
	Dronedarone vs. placebo.
	21 ± 5 months.
	First hospitalisation due to cardiovascular events or death.
	Dronedarone reduced AF-related hospitalisations.

	AVRO15
(2011)
	A Phase III Superiority Study of Vernakalant vs Amiodarone in Subjects with Recent Onset Atrial Fibrillation
	21232669
	Multicentre, prospective, randomised, double-blind.
	254
	AF (3 to 48 hours duration).
	Vernakalant vs. amiodarone.
	30 ± 3 days.
	Conversion of AF to SR within 90 min.
	Vernakalant resulted in faster and higher SR conversion of recent-onset AF than amiodarone.

	BASIS16
(1990)
	Basel Antiarrhythmic Study of Infarct Survival
	2254558
	3 centres, randomised, prospective.
	1220
	<71 years old patients admitted with acute MI and complex PVCs.
	Group 1 (quinidine or mexiletine, if failure: ajmaline, disopyramide, flecainide, propafenone or sotalol) vs. Group 2 (amiodarone) vs. Group 3 (no AADs).
	1 year.
	Total mortality and arrhythmic events (sudden death, sustained VT and VF).
	Reduction of mortality and arrhythmic events with amiodarone.

	BEST17
(2001)
	Beta-blocker Evaluation of Survival Trial
	11386264
	Multicentre, randomised, prospective.
	2708
	NYHA III-IV class and LVEF ≤ 35% patients.
	Bucindolol vs. placebo.
	1.5-4.5 years (mean: 2.0 years).
	All-cause mortality.
	No differences in mortality.

	BRAKE-AF18
(2023)
	IvaBRAdine blocK of Funny Current for Heart Rate Control in PermanEnt Atrial Fibrillation


	37245897
	Multicentre, randomised, prospective.
	68
	Uncontrolled permanent AF despite ß-blockers or calcium channel blocker treatment.
	Ivabradine vs. digoxin.
	3 months.
	Efficacy and safety in AF heart rate control
	Ivabradine showed less efficacy and better tolerance.

	CABANA19
(2021)
	Catheter ABlation vs. ANtiarrhythmic Drug Therapy for AF
	33554614
	Multicentre, randomised, prospective, open-label.
	2204
	AF patients aged 65 years and older or younger than 65 years with 1 or more risk factors for stroke.
	Catheter ablation vs. AADs.
	48.5 months (median).
	Composite of death, disabling stroke, serious bleeding, or cardiac arrest.
	No differences.

	CAMERA-MRI20
(2017)
	Catheter

Ablation Versus

Medical Rate

Control in Atrial

Fibrillation and

Systolic

Dysfunction
	28855115
	Multicentre,

prospective,

randomised, blind

randomisation.
	68
	Patients with

persistent AF and idiopathic

cardiomyopathy (LVEF

≤45%).
	Catheter

ablation vs.

medical rate

control.
	6

months.
	Change in LVEF

on repeat CMR at

6 months.
	Significant higher LVEF improvement with catheter ablation (+18.3 vs. +4.4%, p<0.0001).

	CAMIAT21
(1997)
	Canadian Amiodarone Myocardial Infarction Arrhythmia Trial
	9078198
	Multicentre, randomised, prospective, double-blind.
	1202
	Survivors of MI with frequent or repetitive PVCs (≥10 PVCs per hour or ≥1 run of TV).
	Amiodarone vs. placebo.
	1.79 ± 0.44 years.
	Composite of resuscitated VF or arrhythmic death.
	Amiodarone reduced VF and arrhythmic death in patients with frequent PVCs after MI.

	CANT22
(2018)
	Cardioversion with ANTazoline Mesylate
	30371270
	Retrospective, single‐centre, observational.
	1984 screened, 450 included
	Short-duration AF patients.
	Antazoline (alone or combined) vs. other AADs (amiodarone or/and propafenone).
	At least 12 hours.
	Successful AF cardioversion in the emergency department.
	Higher success rate of antazoline than amiodarone and equal to propafenone.

	CASH23
(2000)
	Cardiac Arrest Study Hamburg
	10942742
	Multicentre, prospective, randomised.
	288 (plus 58 assigned to propafenone)
	Patients resuscitated from cardiac arrest secondary to sustained ventricular arrhythmias.
	ICD vs. AADs (amiodarone, metoprolol, propafenone).
	57 ± 34 months.
	All-cause mortality.
	Non-significant all-cause mortality reduction (23%) but larger SCD reduction (61%) with ICD. Propafenone: early discontinuation.

	CAST I & II24,25
(1989,1991)
	Cardiac Arrhythmia Suppression Trial I
	1900101
	Multicentre, randomised.
	1498
	Asymptomatic or mildly symptomatic ventricular arrhythmia (≥6 PVC per hour) after MI.
	Class IC AADs (encainide, flecainide) vs. placebo.
	10 months (mean).
	Arrhythmic death.
	Showed increased mortality with Class IC AADs post-MI.

	
	Cardiac Arrhythmia Suppression Trial II
	1377359
	Multicentre, randomised.
	1325
	
	Class IC AADs (moricizine) vs. placebo.
	18 months.
	
	

	CASTLE-AF26
(2018)
	Catheter Ablation vs. Standard Conventional Treatment in Patients with LV Dysfunction and AF


	29385358
	Multicentre, prospective, randomised, unblinded.
	398
	AF patients with NYHA II, III, or IV HF class, LVEF ≤35%, and an ICD.
	Catheter ablation vs. medical therapy.
	37.8 months.
	Composite of death from any cause or hospitalisation for worsening HF.
	Ablation reduced composite end point (all-cause death or hospitalisation due to HF worsening).

	CHF-STAT27
(1995)
	Congestive Heart Failure: Survival Trial of Antiarrhythmic Therapy
	7539890
	Multicentre, randomised, prospective, double-blind.
	674
	CHF, cardiac enlargement, ≥10 PVC per hour, and a LVEF ≤40%.
	Amiodarone vs. placebo.
	45 months (median).
	Overall mortality.
	Non-significant differences in mortality.

	CTAF28
(2000)
	Canadian Trial of Atrial Fibrillation
	10738049
	Multicentre, randomised, prospective, open-label.
	403
	Patients with at least 1 AF episode in the last 6 months.
	Amiodarone (low dose) vs sotalol or propafenone.
	16 months.
	Time first AF recurrence.
	Amiodarone more effective than sotalol or propafenone.

	DIAMOND-MI29
(2000)
	Danish Investigations of Arrhythmia and Mortality on Dofetilide
	11145491
	Multicentre, randomised, prospective, double-blind.
	1510
	Severe left-ventricular dysfunction (wall motion index ≤1.2, corresponding to LVEF ≤0.35)
	Dofetilide vs. placebo.
	18 months.
	All-cause mortality.
	No differences.

	DIG30
(1997)
	Digitalis Investigation Group
	9036306
	Multicentre, randomised, prospective, double-blind.
	6800
	HF and LVEF ≤0.45 and in SR.
	Digoxin vs. placebo.
	37 months.
	All-cause mortality.
	No differences in mortality (but less hospitalisation for HF, secondary end point).

	EAST-AFNET 431
(2020)
	Early Treatment of Atrial Fibrillation for Stroke Prevention Trial
	32865375
	Multicentre, randomised, prospective, open-label, blinded outcome assessment.
	2789
	AF diagnosed ≤1 year and cardiovascular conditions.
	Early rhythm control vs. standard care.
	5.1 years (median).
	Composite of death from cardiovascular causes, stroke, or hospitalisation with worsening of heart failure or acute coronary syndrome.
	Stopped due to early rhythm control showing lower risk of cardiovascular outcomes.

	EFFECT-AF32
(2022)
	International Cohort Study on the Effectiveness of Dronedarone and Other Antiarrhythmic Drugs for Atrial Fibrillation in Real-World Practice
	34792111
	Multicentre, observational cohort.
	1009
	AF patients receiving AADs (NYHA class IV HF excluded).
	Dronedarone vs. various AADs
	Minimum: 12 months, maximum: 18 months.
	AF recurrences prevention and safety
	Dronedarone was non-inferior to other AADs

	ELEPHANT II33
(2017)
	ELEctrophysiological, Pharmacokinetic and Haemodynamic Effects of PHenazolinum (ANTazoline mesylate) II
	28236352
	Single-centre, observational.
	10
	Healthy volunteers.
	Antazoline ECG and hemodynamic evaluation.
	60 minutes.
	Hemodynamic and ECG parameters.
	Slightly impairment of stroke volume and prolongation of P-wave, QRS and QTc. 

	EMERALD34,35 (1998)
	European and Australian Multicenter Evaluation Research on Atrial Fibrillation─Dofetilide
	NA
	Multicentre, randomised, prospective, double-blind.
	671
	Persistent AF patients (7 days to 2 years long).
	Dofetilide (125, 250 or 500 mcg twice daily) vs. sotalol 80 mg twice daily vs. placebo.
	1 year (mean: 6 months)
	Freedom of AF recurrence at 1 year.
	All doses of dofetilide maintain SR more patients than placebo. High-dose dofetilide was better than low-dose dofetilide and sotalol.

	EMIAT36
(1997)
	European Myocardial Infarct Amiodarone Trial
	9078197
	Multicentre, randomised, prospective, double-blind.
	1486
	MI survivors with LVEF ≤40%.
	Amiodarone vs. placebo.
	21 months.
	All-cause mortality.
	No differences.

	EMPEROR-Preserved37
(2021)
	Empagliflozin in Heart Failure with Preserved Ejection Fraction
	34449189
	Multicentre, randomised, prospective, double-blind.
	5988
	Patients with class II-IV HF and an LVEF >40%.
	Empagliflozin vs. placebo.
	26.2 months (median).
	Composite of cardiovascular death or hospitalisation for heart failure.
	Empagliflozin reduced the primary end point.

	ESVEM38
(1993)
	Electrophysiologic Study vs. Electrocardiographic Monitoring
	8332150
	Multicentre, randomised, prospective.
	486
	Patients with inducible, VT (≥15 s) by EPS and at least 480 PVCs during 48 hours Holter monitoring.
	AADs (imipramine, mexiletine, pirmenol, procainamide, propafenone, quinidine, and sotalol) efficacy evaluated by EPS vs. Holter monitoring. 
	6.2 years.
	Death and arrhythmia recurrences.
	Sotalol was more effective than the other six AADs preventing death and arrhythmia recurrences.

	EURIDIS & ADONIS39
(2007)
	European Trial in Atrial Fibrillation or Flutter Patients receiving Dronedarone for the Maintenance of Sinus Rhythm and American–Australian–African Trial with Dronedarone in Atrial Fibrillation or Flutter Patients for the Maintenance of Sinus Rhythm
	17804843
	Multicentre, randomised, prospective, double-blind.
	615, 629
	1 episode of AF in the last 3 months, and in SR for at least 1 hour before randomisation.
	Dronedarone vs. placebo.
	12 months.
	Time to the first recurrence of atrial fibrillation or flutter.
	Dronedarone more effective for SR maintenance.

	Flec-SL40
(2012)
	Short-term versus Long-term Antiarrhythmic Drug Treatment after Cardioversion of Atrial Fibrillation


	22713626
	Multicentre, randomised, prospective, open-label, blinded endpoint assessment.
	635
	Persistent AF patients undergoing planned cardioversion.
	Flecainide 4 weeks vs. flecainide 6 months vs. no AADs (control).
	6 months.
	Time to persistent AF or death.
	Short-term flecainide less effective that long-term flecainide but more effective than control.

	GENETIC-AF41
(2019)
	Bucindolol for the Maintenance of Sinus Rhythm in a Genotype-Defined HF Population


	31042551
	Multicentre, randomised, prospective, double-blind.
	267
	Patients with LVEF <0.50, symptomatic AF, and ADRB1 Arg389Arg genotype.
	Bucindolol vs. metoprolol.
	24 weeks.
	AF or AFL or all-cause mortality.
	No differences.

	GESICA42
(1994)
	Grupo de Estudio de la Sobrevida en la Insuficiencia Cardiaca en Argentina
	7914611
	Multicentre, randomised, prospective, open-label.
	516
	Chronic HF (NYHA II-IV) with OMT, without AADs, and marked reduction of left ventricular systolic function.
	Amiodarone vs. placebo.
	2-24 months (13 months average).
	Total mortality.
	Low-dose amiodarone reduced mortality significantly (and also hospitalisation: secondary end point).

	HARMONY43
(2015)
	Combined Ranolazine and Dronedarone in the Management of Paroxysmal Atrial Fibrillation

	26226999
	Multicentre, randomised, prospective, double-blind.
	134
	Paroxysmal AF and dual-chamber programmable pacemakers previously implanted.
	Ranolazine and/or dronedarone vs. placebo.
	18 weeks.
	AF burden over 12 treatment weeks.
	AF burden reduction with ranolazine/reduced-dose dronedarone.

	IMPACT44
(1984)
	International Mexiletine and Placebo Antiarrhythmic Coronary Trial
	6209318
	Multicentre, randomised, prospective, double-blind.
	630
	Patients with recent MI admitted to coronary care unit.
	Mexiletine ER vs placebo.
	12 months (9 months average).
	Occurrence of 30 or more PVCs in any two consecutive 30 minutes blocks or 1 or more runs of ≥2 PVCs in the entire 24-hour ECG recording (frequent or complex cardiac arrhythmia); hospitalisation; mortality.
	Mexiletine reduced PVCs. No significant differences in hospitalisation and mortality.

	INSTANT45
(2024)
	INhalation of flecainide to convert recent-onset SympTomatic Atrial fibrillatioN to sinus rhyThm
	38613545


	Multicentre, open-label, single-arm study.
	98
	Recent-onset (≤48 hours) symptomatic AF patients.
	Self-administration of inhaled flecainide acetate over 8 min using a nebulizer and monitored using a 12-lead Holter.
	90 min.
	Rate of conversion of AF to SR.
	Median time to conversion of 14.6 min with a 42.6% conversion rate.

	LADIP46
(2006)
	Loire-Ardèche-Drôme-Isère-Puy-de-Dôme Trial on Atrial Flutter


	17030680
	Multicentre, randomised, prospective.
	104
	Patients with typical AFL.
	Ablation vs. cardioversion plus amiodarone for first episode of typical AFL.
	13 ± 6 months.
	Time to recurrence of AFL.
	Ablation better than amiodarone for preventing AFL recurrences.

	MUSTT47
(1999)
	Multicenter Unsustained Tachycardia Trial
	10601507
	Multicentre, randomised, prospective.
	704
	Patients with coronary artery disease, LVEF ≤40%, asymptomatic unsustained ventricular tachycardia with SMVT induction in EPS.
	ICD vs. AADs vs. no AADs.
	39 months (median).
	Cardiac arrest or death from arrhythmia.
	AADs did not reduced cardiac arrest or death from arrhythmia (ICD did reduced main endpoint).

	NODE-30148
(2022)
	Efficacy and Safety of Etripamil for the Termination of Spontaneous Paroxysmal Supraventricular Tachycardia


	36441560
	Multicentre, randomised, prospective, double-blind.
	156
	Patients with symptomatic sustained documented PSVT.
	Etripamil vs. placebo.
	Not applicable
	Termination of PSVT episodes and conversion to sinus rhythm for at least 30 seconds within 5 hours after drug administration.
	No differences after 5 hours, but higher conversion rate at 30 minutes.

	NODE-30249
(2023)
	Safety Study of Intranasal Etripamil for the Termination of Spontaneous Episodes of Paroxysmal Supraventricular Tachycardia


	37753718
	Multicentre, prospective, open-label.
	169
	Patients with symptomatic sustained documented PSVT.
	Etripamil.
	232 days (median).
	Evaluation of the safety of etripamil 70‐mg nasal spray for the treatment of multiple, spontaneous episodes of PSVT over long‐term follow‐up.
	Etripamil showed safety and efficacy.

	OPTIC50
(2006)
	Optimal Pharmacological Therapy in Cardioverter Defibrillator Patients
	16403928
	Multicentre, randomised, prospective, open-label (blinded events adjudication).
	412
	Patients with ICD within 21 days for inducible or spontaneously VT/VF.


	Amiodarone vs. sotalol vs. amiodarone/BB.
	359 days (median).
	ICD shock for any reason.
	Amiodarone/BB combination reduced shock risk compared to sotalol or BB alone.

	PAFAC51
(2004)
	Prevention of Atrial Fibrillation After Cardioversion
	15302102
	Multicentre, randomised, prospective, double-blind.
	1182
	Persistent AF patients
	If successful electrical cardioversion:

Sotalol vs. quinidine/verapamil vs. placebo.
	266 days.
	AF recurrence or death.
	Quinidine/verapamil decreases AF recurrences compared to placebo, without differences with sotalol.

	PALLAS52
(2011)
	Permanent Atrial Fibrillation Outcome Study using Dronedarone on Top of Standard Therapy Trial
	22082198
	Multicentre, randomised, prospective, double-blind.
	3236
	≥65 years with permanent AF with ≥1 risk factor for cardiovascular events.
	Dronedarone vs. placebo.
	3.5 months
	First co-primary outcome: composite of stroke, MI, systemic embolism, or cardiovascular death; second co-primary outcome: unplanned cardiovascular hospitalisation or death.
	Dronedarone increased rates of heart failure, stroke, and death from cardiovascular causes in patients with permanent atrial fibrillation who were at risk for major vascular events.

	PASCAL53
(2012)
	A Randomized Trial of Budiodarone in Paroxysmal Atrial Fibrillation


	22205496
	Multicentre, randomised, prospective, double-blind.
	72
	Paroxysmal AF a previously implanted dual-chamber pacemaker.
	Budiodarone vs. placebo.
	16 weeks.
	Percent change from baseline AT/AF burden over 12 weeks of treatment compared to placebo.
	Reduction of AT/AF burden with budiodarone.

	PAT54
(1992)
	Polish Amiodarone Trial
	1401602
	Multicentre, randomised, prospective, double-blind.
	613
	Patients with acute MI, not eligible to receive beta-blockers.
	Amiodarone vs. placebo.
	1 year.
	Cardiac mortality and death from any cause.
	Significant reduction in cardiac mortality (P=0.048).



	POWDER-AF55
(2018)
	PulmOnary Vein Isolation With vs. without continued antiarrhythmic Drug TrEatment in Subjects with Recurrent Atrial Fibrillation


	29211857
	Multicentre, randomised, prospective, open-label.
	153
	Patients undergoing contact force-guided pulmonary vein isolation for paroxysmal AF, with previously ineffective AAD therapy.
	If free of AF at 3 months after ablation: AADs vs no AADs.

12-month follow-up.
	1 year.
	Any documented atrial tachyarrhythmia lasting >30 s.
	AF recurrence reduction with continuation of AADs after 3 months of ablation.

	PROCAMIO56
(2017)
	Safety and Efficacy of Intravenous Procainamide and Amiodarone in the Acute Treatment of Wide QRS Complex Monomorphic Tachycardias


	27354046
	Multicentre, randomised, prospective, open-label.
	74
	Regular wide QRS complex tachycardia ≥120 bpm, hemodynamically tolerable.
	Amiodarone vs. procainamide.
	40 minutes.
	Incidence of major cardiac AE within 40 min after infusion initiation.
	Procainamide showed less AE (and faster tachycardia termination). 

	PSTAF57
(1996)
	Pilsicainide Suppression Trial on Atrial Fibrillation
	8831412
	Multicentre, randomised, prospective, double-blind.
	75
	Patients with recent-onset AF (≤7 days) without HF or MI.
	Pilsicaine vs. placebo.
	2 hours.
	Assessment of the safety and efficacy of pilsicainide in restoring SR.
	Pilsicaine well tolerated and effective.

	RACE58
(2004)
	RAte Control vs. Electrical Cardioversion for Persistent Atrial Fibrillation
	12466507
	Multicentre, randomised, prospective, open-label.
	522
	Persistent AF.
	Rate control vs. rhythm control.
	2.3 ± 0.6 years.
	Composite of cardiovascular mortality, HF, thrombo-embolic complications, bleeding, pacemaker implantation, or severe AE of AADs.
	No differences.

	RACE 259
(2010)
	RAte Control vs. Lenient Rate Control for Permanent Atrial Fibrillation
	20231232
	Multicentre, randomised, prospective, open-label.
	614
	Permanent AF.
	Strict rate control (<80 bpm) vs. lenient rate control (<110 bpm).
	2-3 years.
	Composite of cardiovascular death, hospitalisation for HF, stroke, systemic embolism, bleeding, and life-threatening arrhythmic events.
	Both strategies were equally effective. Lenient rate control easier to achieve.

	RACE 360
(2021)
	The Routine versus Aggressive Upstream Rhythm Control for Prevention of Early AF in Heart Failure
	33899093
	Multicentre, randomised, prospective, open-label.
	245
	Early symptomatic persistent AF and early HFpEF (≥45%) or HFrEF (<45%).
	Targeted therapy vs conventional therapy.
	1 year.
	SR at 1 year during 7 days of Holter monitoring.
	Targeted therapy showed improvement in SR maintenance.

	RAFF261
(2020)
	Electrical versus pharmacological cardioversion for emergency department patients with acute atrial fibrillation
	32007169
	Multicentre, randomised, prospective partial factorial trial:
Protocol 1 (blinded).

Protocol 2 (open-label).
	396
	Acute AF patients (symptomatic, ≤48 hours).
	Protocol 1: procainamide vs. placebo for 30 min followed by electrical cardioversion (if necessary).
Protocol 2: only electrical cardioversion patients): anteroposterior vs. anterolateral pad positions. 
	14 days.
	Conversion to normal sinus rhythm for at least 30 min at any time after randomisation and up to a point immediately after 3 shocks.
	High SR conversion (drug-shock: 96% vs. shock only: 92%, p=0.07). 
52% converted to SR with drug infusion only.

	RAFT62
(2003)
	Rhytmol Atrial Fibrillation Trial
	14556870
	Multicentre, randomised, prospective, double-blind.
	523
	History of symptomatic AF, ECG with AF within 12 months, SR at the time the first dose of AAD.
	Propafenone ER (3 doses) vs. placebo.
	39 weeks.
	Time to first symptomatic atrial arrhythmia recurrence.
	Propafenone significantly increased time to first AF recurrence.

	RAID63
(2018)
	Ranolazine Implantable Cardioverter-Defibrillator Trial
	30071993
	Multicentre, randomised, prospective, double-blind.
	1012
	High-risk patients with ischemic or non-ischemic cardiomyopathy with an ICD for primary or secondary prevention of SCD.
	Ranolazine vs. placebo.
	28 ± 16 months.
	Rates of VT, VF or death in patients with an ICD.
	No significant reduction.

	RAPID64
(2023)
	Self-administered Intranasal Etripamil using a Symptom-prompted, Repeat-dose Regimen for Atrioventricular-nodal-dependent Supraventricular Tachycardia


	37331368
	Multicentre, randomised, prospective, double-blind.
	692
	History of PSVT with sustained, symptomatic episodes (≥20 min), documented by ECG.
	Intranasal etripamil vs. placebo.
	Not applicable.
	Time to conversion of SVT to SR for at least 30 s within 30 min after the first dose.
	Etripamil led to more frequent and earlier termination of PSVT.

	RESTORE-165
(2024)
	Flecainide acetate inhalation solution for cardioversion of recent-onset, symptomatic atrial fibrillation
	In press
	Multicentre, randomised, prospective, double-blind.
	55

(400 expected)
	Recent-onset (≤48 hours) symptomatic (>1 hour of symptoms) and, newly ECG-diagnosed or recurrent episode of AF.
	Inhaled flecainide vs. placebo
	90 min
	Proportion of patients whose AF converted to SR.
	Inhaled flecainide more effective than placebo (30.8% vs 0%).  
The trial was stopped prematurely due to lower-than-expected conversion rates and flecainide plasma levels.

	ReVeRA-20166
(2023)
	Reduction of Rapid Ventricular Rate in Patients with Symptomatic Atrial Fibrillation


	37950726
	Multicentre, randomised, prospective, double-blind.
	69
	Patients presenting urgently with AF-rapid ventricular rates (≥110 bpm).
	Intranasal etripamil vs. placebo.
	7 days.
	Effectiveness in reducing ventricular rate in AF-rapid ventricular rates within 60 minutes of treatment.
	Etripamil reduced ventricular rate.

	SAFE-T67
(2005)
	Sotalol Amiodarone Atrial Fibrillation Efficacy Trial
	15872201
	Multicentre, randomised, prospective, double-blind.
	665
	AF ≥72 hours, still on AF at randomization, and receiving anticoagulants.
	Amiodarone vs. sotalol vs. placebo.
	12-54 months.
	Time to AF recurrence after SR was restored.
	Amiodarone superior for SR maintenance (sotalol superior to placebo). Amiodarone and sotalol efficacious in converting AF to SR.

	SAFIRE-D68
(2000)
	Symptomatic Atrial Fibrillation Investigative Research on Dofetilide


	11067793
	Multicentre, randomised, prospective, double-blind.
	325
	Patients with AF/AFL.
	Dofetilide (3 doses) vs. placebo.
	12 months.
	Efficacy and safety in the conversion and maintenance of SR.
	Dofetilide showed a moderate rate of cardioversion (up to 29.9%) and was significantly effective for SR maintenance. 
Serious adverse events: 7 with dofetilide and 2 with placebo.

	SAMIS69
(2012)
	Study of antiarrhythmic medications in infancy.
	22962431
	Multicentre, randomised, prospective, double-blind.
	72
	Infants <4 months with SVT, excluding WPW.
	Digoxin vs. propranolol.
	12 months.
	Recurrence of SVT requiring medical intervention.
	No differences.

	SCD-HeFT70
(2005)
	Sudden Cardiac Death in Heart Failure Trial
	15659722
	Multicentre, randomised, prospective, (double-blind drug assignment).
	2521
	NYHA II-III HFrEF ≤ 35%.
	Conventional therapy for HF plus:

ICD vs. amiodarone vs. placebo.
	45.5 months (median).
	Death from any cause.
	Amiodarone did not reduce death compared to placebo (ICD reduced mortality).

	SHIELD71
(2004)
	SHock Inhibition Evaluation with AzimiLiDe
	15533855
	Multicentre, randomised, prospective, double-blind.
	633
	Spontaneous sustained VT/VF during the 42 days preceding a first ICD implant or with a preexisting ICD implant who received a shock by VT/VF.
	Azimilide vs. placebo.
	273 days (mean), 367 days (median).
	(1) All-cause shocks plus symptomatic tachyarrhythmias terminated by ATP and (2) all-cause shocks.
	Azimilide significantly reduced the recurrence of VT/VF.

	SOPAT72
(2004)
	Sotalol for Prevention of Atrial Fibrillation Trial
	15321697
	Multicentre, randomised, prospective, double-blind.
	1033
	Frequent episodes of symptomatic paroxysmal AF.
	Sotalol vs. quinidine/verapamil vs. placebo.
	12 months.
	Time to first recurrence of symptomatic AF or premature discontinuation.
	Quinidine/verapamil combination achieved a reduction of AF recurrence similar to sotalol.

	SWORD73
(1996)
	Survival With Oral D-Sotalol
	8691967
	Multicentre, randomised, prospective, double-blind.
	3121
	LVEF ≤40% and either a recent (6-42 days) MI or symptomatic HF with a remote (> 42 days) MI.
	D-sotalol vs. placebo.
	148 days
	All-cause mortality.
	Increased mortality with d-sotalol. Trial stopped.

	VANISH74
(2016)
	Ventricular Tachycardia Ablation versus Escalation of Antiarrhythmic Drugs
	27149033
	Multicentre, randomised, prospective, open-label.
	259
	Patients with MI, placement of an ICD, and a VT episode during treatment with amiodarone or another class I or class III AAD within the previous 6 months.
	Catheter ablation vs escalated AADs
	27.9 ± 17.1 months; median: 23.4 months.
	Composite of death, VT storm, or appropriate ICD shock.
	Significant lower rate of primary objective with catheter ablation.


The background colour is displayed as black, light grey, and white to indicate negative, neutral, and positive results trials respectively. AADs, antiarrhythmic drugs; AE, adverse effects; AF, atrial fibrillation; AFL, atrial flutter; AT, atrial tachycardia;  CHF, congestive Heart Failure; ECG, electrocardiogram; EPS, electrophysiological study; HF, heart failure; HFpEF, heart failure preserved ejection fraction; HFrEF, heart failure reduced ejection fraction; ICD, implantable cardioverter-defibrillator; LV, left ventricle; LVEF, LV ejection fraction; MI, myocardial infarction; SR, sinus rhythm; NSVT, non-sustained ventricular tachycardia; NYHA, New York Heart Association; OMT, optimal medical treatment; PITP, "pill in the pocket"; PSVT, paroxysmal supraventricular tachycardia; PVC, premature ventricular contractions; QoL, quality of life; SCD, sudden cardiac death; SMVT, sustained monomorphic ventricular tachycardia; ER, extended-release; SVT, supraventricular tachycardia; VT, ventricular tachycardia; VF, ventricular fibrillation. WPW, Wolff-Parkinson-White. 

Table S2. Mechanisms of action of AADs.
	AAD Class
	Main mechanism of action
	Drugs
	Channel blockade
	Other effects
	APD
	Autonomic tone

	
	
	
	Na+ 
	Ca2+
	K+
	
	
	

	
	
	
	Offset kinetics
	State
	
	
	
	
	

	0
	Block the pacemaker current If
	Ivabradine
	
	
	
	IKr
	Specific If inhibitor

Antianginal drug
	(
	

	IA
	Block the fast inward Na+ current (INa):

- ( excitability and slow CV 

- ( APD 

- ( APD/ERP ratio (PRR)


	Ajmaline
	Intermediate ((re 1-5 s)
	O
	Yes
	IKr, Ito, IKATP
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	(
	Anti-M2

	
	
	Antazoline
	
	O
	
	
	
	
	Anti-M2

	
	
	Disopyramide
	
	O
	
	Ito,,IKr, IK1, IKATP
	
	(
	Anti-M2

	
	
	Procainamide
	
	I
	
	IKr, IK1, IKATP
	
	(
	

	
	
	Quinidine
	
	O
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	Ito, IKr, IKs, IK1, IKATP
	
	(
	(-blocker, anti-M2

	IB
	
	Lidocaine
	Fast

(0.3-1.0 s)
	I (O)
	
	
	Slow CV in ischemic tissues
	(
	

	
	
	Mexiletine
	
	I
	
	
	
	(
	

	
	
	Phenytoin
	
	I
	
	
	
	(
	

	IC
	
	Flecainide
	Slow

((re 10 s)
	O/I
	Yes
	IKur, IKr, IKACh, RYR2
	Markedly slow CV

( CF
	0
	

	
	
	Propafenone
	
	O/I
	Yes
	IKur, IKr, IKs, IKACh, RYR2
	
	0
	(-blocker

	
	
	Cibenzoline
	
	O
	Yes
	IKr, IKs, IK1, IKACh,IKATP
	
	
	Anti-M2

	
	
	Pilsicainide
	
	O
	
	IKr, IKATP
	
	
	Anti-M2

	ID
	Block late inward Na+ current (INa,L)
	Ranolazine
	Fast

Blocks INaL
	I
	
	IKr
	( PRR

Antianginal drug
	0
	

	IIA
	β-adrenoceptor antagonists
	Atenolol, carvedilol, metoprolol, propranolol (and others)
	
	
	Yesa
	Carvedilol: RYR2
	Antihypertensive drugs

Antianginal drugs

( CF
	
	Carvedilol: (-blocker

	
	Antimuscarinic drugs
	Atropine
	
	
	
	
	
	
	Anti-M2

	
	Block Na+/K+ ATPase
	Digoxin
	
	
	
	
	
	
	( vagal activity

	
	
	Adenosine
	
	
	Yesa
	IKAdo activator
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Coronary vasodilator
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	IIIA
	Prolong APD and refractoriness
	Amiodarone

Dronedarone
	
	I
	Yes
	IKur, Ito, IKr, IKs, IK1, IKACh
	0/( CF
	(
	Non-competitive (-/(-blockers

	
	
	Dofetilide 
	
	
	
	IKr 
	INaL activator
	(
	

	
	
	Ibutilide
	
	
	
	IKr
	INaL activator
	(
	

	
	
	Sotalol
	
	
	
	IKr, Ito, IK1
	( CF
	(
	(-blocker

	
	
	Vernakalant
	Fast
	I
	
	IKur, Ito, IKr, IKACh
	( atrial APD/ERP ratio
	0
	

	IIIB
	
	Nicorandil
	
	
	
	IKATP opener
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	IV
	Block L-type Ca2+ channels
	Diltiazem, Verapamil
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AAD, antiarrhythmic drug; APD, action potential duration; cAMP, cyclic adenosine monophosphate; CF, contractile force; CV, conduction velocity; ERP, effective refractory period; I, inactivated state; M2, muscarinic type 2 receptor; ICa,L, L-type Ca2+ current; IKACh, acetylcholine-activated inward rectifying K+ current; IK1, inward rectifying K+ current; IKATP, ATP-sensitive K+ current; IKur, ultrarapid delayed rectifier K+ current; IKr, rapid delayed rectifier potassium current; IKr, slow delayed rectifier potassium current; INa, peak inward sodium current; INaL, late inward sodium current; Ito, transient outward current; NA, noradrenaline; NO, nitric oxide; O, open state; RR, PR and QRS intervals of the electrocardiogram; PRR, postrepolarization refractoriness (ERP/APD ratio); 0, minimal effect; (, prolong or increase; (, shorten or reduce. aBlocks ICaL stimulated by (-adrenergic agonists.
Table S3. Main pharmacokinetic characteristics of AADs.75–77
	AAD (route)
	F (%)
	Tmax

(hs)
	PPB

(%)
	Vd

(L/kg)
	t1/2
(hs)
	Metabolism
	Excretion

H/R (%)
	TPC

((g/mL)
	Active metabolites

	Acebutolol
	40
	1-4
	25
	1-3
	8-13
	Carboxylesterase 2 and CYP2C19
	60/40
	
	

	Adenosine (i.v.)
	100
	10-30 sec
	----
	----
	< 20 seg
	Deamination
	---
	----
	No

	Antazoline
	
	
	
	4.5
	2.3
	
	
	
	

	Amiodarone
	35-65
	3-8
	99
	70
	25-100 days
	CYP3A4, 2C8
	95/<5
	0.5-2
	Desethylamiodarone

	Atenolol
	55
	2-4
	<5
	0.8-1.2
	6-9
	Poor
	10/90
	
	

	Atropine (i.v.)
	50
	2-4 min
	50
	3.5
	2-4
	Hydrolysis
	40/60
	---
	No

	Bepridil
	60
	2-3
	99
	8
	42 (26-64)
	CYP3A4
	25/75
	---
	

	Bisoprolol
	90
	2-4
	30
	3
	9-12
	CYP3A4 (2D6)
	50/50
	
	

	Carvedilol
	25
	1-3
	95-99
	1.5-2
	7-10
	CYP2D6, CYP2C9
	85/15
	
	

	Cibenzoline (oral, i.v.) 
	85
	1-3
	50-60
	4.1-7.3
	5-7/8-12
	CYP3A, 2D
	40/60
	0.2-0.5
	

	Digitoxin (oral)
	
	
	
	
	7 days
	
	
	10-30 ng/mL
	

	Digoxin (oral, i.v.)
	60-75
	3-6 (1-3 min i.v.)
	25
	3.6
	35 (30-48)
	No CYP
	25/75
	0.6-1 ng/mL
	No

	Diltiazem
	35-40
	30-60 min p.o.
3 min i.v.
	70-85
	3.9
	I.v.: 2-5

IR: 4.5-12

ER: 12
	CYP3A4
	90/10
	---
	Deacetyldiltiazem

	Disopyramide
	75-85
	1-2.5

4-7a
	50-65
	0.6
	6.5 (4-10)
	CYP3A4
	45/55
	2-5
	Mono-N-dealkylated metabolite

	Dofetilide
	92-95
	2-4
	65
	3-4
	7-13
	CYP3A4
	20/80
	---
	

	Dronedarone
	15
	3-6
	>98
	20
	25-30
	CYP3A4
	84/16
	0.3-0.6
	N-debutyl derivative

	Esmolol (i.v.)
	100
	2-10 min
	55
	3.4
	9 min
	Hydrolysis
	---
	---
	

	Etripamil (nasal spray)
	
	8 min
	
	
	20 min
	
	
	---
	

	Flecainide
	95
	2-4
	40-50
	4.5-8.5
	20 (7-22)
	CYP2D6
	80/20
	0.2-1
	Meta-O-dealkylated flecainide

	Ibutilide (i.v.)
	100
	1.5
	40
	11
	6 (2-12)
	No CYPs
	82/7
	---
	Hydroxy metabolite

	Ivabradine 
	40
	1
	70
	1.3
	2 (11)b
	CYP3A4
	90/4
	---
	

	Landiolol (i.v.)
	100
	
	
	0.2
	3-4 min
	Hydrolysis
	
	
	

	Lidocaine (i.v.)
	100
	45-90 s
	40-70
	1.7
	1.5-2
	CYP3A4
	95/5
	1.5-5
	GX, MEGX

	Metoprolol 
	40-50; 65a
	1-2; 3-3.5a
	10
	3-5.5
	3-5 (2.8 EM, 7.5 PM); 24a
	CYP2D6
	95/3
	---
	

	Mexiletine
	90
	2-4
	50-60
	5-9
	10-14
	CYP2D6 (1A2)
	90/10
	0.5-2
	

	Nadolol
	30
	2-4
	30
	2
	20-24
	Not metabolized
	25/75
	
	

	Nicorandil
	75-80
	0.5-1
	20-25
	1
	12
	Denitration
	95/<1
	
	

	Pilsicainide
	---
	1-2
	30
	1.4
	4-5
	CYP2D6
	20/80
	0.2-0.9
	

	Procainamide (i.v.)
	80-90
	3
	15-20
	2
	3.5-5
	Hydrolysis
	40/60
	4-8
	N-acetyl-procainamide

	Propafenone
	95
	2-3.5
	95
	2.5-4
	2-10 

10-32 PM
	CYP2D6 (3A4, 1A2)
	99/1
	0.2-3
	5-hidroxipropafenone

	Propranolol
	30-70
	2

2-10 min (i.v.)
	92
	3.5
	4-6.5

8-10a
	CYP2D6, 1A2
	99/1
	1-2.5
	4-hidroxipropranolol

	Quinidine
	70-85
	2-4
	80-90
	2-3
	4-10
	CYP3A4
	90/10
	2-5
	3-hydroxiquinidine, quinidine-N-oxide

	Ranolazine
	35-50
	2-6
	60-65
	2.5
	7
	CYP3A4 (2D6)
	-/70
	25/75
	

	Sotalol
	90-100
	2.5-4
	0
	1.5-2
	10-20
	Not metabolized
	10/90
	2.5
	No

	Verapamil (oral, i.v.)
	20-35

1-5 min (i.v.)
	1-2¸5-11a
	95
	4
	4-7
	CYP3A4
	85/15
	0.1-0.15
	Norverapamil

	Vernakalant (i.v.)
	-
	1-5 min
	45-60
	2.3
	1.5-3.5
	CYP2D6
	7/93
	---
	No


AAD, antiarrhythmic drugs; CYP, cytochrome P450 isoforms; CKD, chronic kidney disease; EM, extensive metabolisers; F, bioavailability; GX, glycinexylidine; H, hepatic; hs, hours; i.v., intravenous; Min, minutes; MEGX, mono-ethylglycine-xylidide; p.o., oral administration; PM, poor metabolizer; PPB, protein plasma binding; R, renal; S, seconds; T1/2, drug half-life; Tmax, time to peak plasma levels; TPC, therapeutic plasma concentration; Vd, volume of distribution. aExtended-release. bEffective half life. 
Table S4. Substrates, inducers and inhibitors of cytochrome P450 3A4 and 2D6 and the P-glycoprotein transporter.75
	CYP2D6 substrates
	Antipsychotics, (-blockers (carvedilol, metoprolol, nebivolol

 HYPERLINK "https://en.wikipedia.org/wiki/CYP2D6" \l "cite_note-Flockhart-18" , propranolol), duloxetine, flecainide, mexiletine, opioids, propafenone, SSRIs, tricyclic antidepressants, venlafaxine

	CYP2D6 inhibitors 
	Amiodarone, cimetidine, citalopram, duloxetine, escitalopram, fluoxetine, paroxetine, quinidine, ritonavir, sertraline, terbinafine

	CYP2D6 inducers
	Carbamazepine, dexamethasone, glutethimide, rifampicin

	CYP2D6 inhibitors
	Amiodarone, bupropion, celecoxib, cimetidine, citalopram, clomipramine, cocaine, doxepin, doxorubicin, duloxetine, escitalopram, fluoxetine, fluvoxamine, HIV protease inhibitors (amprenavir, darunavir, fosamprenavir, indinavir, lopinavir, ritonavir, saquinavir, tipranavir), mirabegron, metoclopramide, neuroleptics (chlorpromazine, haloperidol, moclobemide, perphenazine, risperidone, thioridazine), quinidine, ranolazine, selective serotonin reuptake inhibitors (citalopram, fluoxetine, paroxetine, sertraline) and serotonin-norepinephrine reuptake inhibitors (duloxetine, venlafaxine), tricyclic antidepressants

	CYP3A4 substrates
	Amiodarone, antipsychotics, azole antifungals (itraconazole, ketoconazole), 

 HYPERLINK "https://en.wikipedia.org/wiki/Benzodiazepines" \o "Benzodiazepines" benzodiazepines, calcium channel blockers, clopidogrel, dexamethasone, dronedarone, eplerenone, HIV protease inhibitors and non-nucleoside reverse transcriptase inhibitors, immunosuppressants (cyclosporin, sirolimus, tacrolimus), lidocaine, macrolides (clarithromycin, erythromycin), many chemotherapeutics, mavacamten, montelukast, omeprazole, opioids, quinidine, sex hormones agonists/antagonists, SSRIs, statins (atorvastatin, lovastatin, simvastatin), tricyclic antidepressants, verapamil, warfarin

	CYP3A4 inhibitors 
	· Strong: atazanavir, boceprevir, clarithromycin, conivaptan, danoprevir, dasabuvir, elvitegravir, indinavir, itraconazole, ketoconazole, lopinavir, nefazodone, nelfinavir, paritaprevir, posaconazole, ritonavir, saquinavir, telaprevir, telithromycin, tripanavir, troleandomycin, voriconazole, grapefruit juice 

· Moderate: amiodarone, aprepitant, cimetidine, ciprofloxacin, clotrimazole, crizotinib, cyclosporine, darunavir, delavirdine, diltiazem, dronedarone, erythromycin, fluconazole, fluoxetine, fluvoxamine, fosamprenavir, imatinib, lapatinib, verapamil

	CYP3A4 inducers
	Carbamazepine, enzalutamide, mitotane, phenobarbital, phenytoin, phosphenytoin, rifabutin, rifampin, St. John’s wort

	P-gp substrates
	Digoxin, diltiazem, phenytoin, propranolol, quinidine, verapamil

	P-gp inhibitors
	Amiodarone, azithromycin, cannabinoids, carvedilol, clarithromycin, conivaptan, cyclosporine, dataclasvir, diltiazem, dronedarone, erythromycin, indinavir, itraconazole, ketoconazole, lopinavir, nelfinavir, neratinib, norfloxacin, omeprazole, posoconazole, quinidine, ranolazine, ritonavir, saquinavir, simeprevir, tacrolimus, tamoxifen, verapamil

	P-gp inducers
	Carbamazepine, phenytoin rifampin, St. John’s wort

	QT-prolonging drugs
	see https://www.crediblemeds.org/


CYP, cytochrome 450; P-gp, P-glycoprotein.
Table S5. Drug-drug interactions of AADs.76,78,79
	Drug
	Interaction
	Advice

	Adenosine
	ß-blockers, digoxin, diltiazem, verapamil
	Higher risk of bradycardia, AVB and hypotension

	
	Dipyridamole 
	Increases the effects of adenosine. Reduce the dose of adenosine by 50%

	
	Methylxanthines (theophylline, caffeine) 
	Inhibit the effects of adenosine. Higher doses of adenosine are required

	Amiodarone


	Antihypertensives, vasodilators 
	Increase the risk of hypotension. Monitor BP when amiodarone is given i.v.

	
	ß-blockers, diltiazem, verapamil
	Higher risk of bradycardia, AVB and hypotension. Monitor BP and ECG

	
	Class I AADs
	Amiodarone increases disopyramide, flecainide, lidocaine, mexiletine, quinidine and procainamide exposure. Reduce the dose and monitor the ECG

	
	Clopidogrel
	Amiodarone inhibits CYP3A4 and the formation of the active metabolite of clopidogrel

	
	Colchicine, cyclosporine, sildenafil, tacrolimus, theophylline
	Amiodarone inhibits CYP3A4 and increase the exposure of these drugs (reduce their doses). Monitor cyclosporine and theophylline toxicity

	
	CYP3A4 inhibitorsa
	Increase amiodarone exposure. Avoid the combination

	
	Digoxin
	Inhibits P-gp and increases SDC and the risk of bradycardia and AV block. Reduce the dose of digoxin (30-50%) and monitor SDC

	
	Direct oral anticoagulants (DOACs)
	Increase exposure to dabigatran (12-60%) and edoxaban (40%). Coadminister with caution in case of polypharmacy or if ≥2 bleeding risk factors

	
	Dopamine and dobutamine 
	Amiodarone exhibits (-blocking effects. Higher doses of dopamine/dobutamine are needed

	
	Hepatitis C antivirals: daclatasvir, sofosbuvir
	Severe bradycardia. Monitor heart rate during the first 48 h

	
	Statins: atorvastatin, lovastatin, simvastatin
	Increased risk of myopathy. Doses of lovastatin and simvastatin are advised not to exceed 40 mg/day and 20 mg/day, respectively

	
	Warfarin
	Increases prothrombin time and risk of bleeding. Monitor the INR and reduce the dose of warfarin by 30-50%

	(-receptor antagonists
	Antihypertensives, vasodilators
	Increase the risk of hypotension

	
	β2-agonists
	Higher doses of β-agonists are needed. With caution or avoid the combination

	
	Class I AADs
	Increase the risk bradycardia, AVB and negative inotropism. Monitor the ECG

	
	Digoxin
	Increase the risk of AVB and bradycardia; antagonize the inotropic effect of digoxin

	
	Diltiazem, verapamil
	Higher risk of bradycardia, AVB and hypotension. Added negative inotropic effects

	
	Lidocaine
	β-blockers reduce the hepatic blood flow and increase lidocaine exposure

	
	Potent CYP2D6 inhibitorsa/inducersa
	Increase/decrease the exposure to carvedilol, metoprolol, nebivolol, propranolol, timolol

	Digoxin
	AADs
	Increase the risk of bradycardia and AVB; they can inhibit the inotropic effect of digoxin

	
	Antiacids, bile acid sequestrants, metoclopramide, rifampicin, sulfasalazine
	Decrease SDC. Increase the dose of digoxin. Monitor SDC and ECG

	
	Amiodarone, carvedilol, dronedarone, itraconazole, quinidine, potassium-depleting diuretics, propafenone, quinidine, ritonavir, spironolactone, telmisartan, verapamil
	Increase SDC. Monitor SDC and ECG. 

Avoid the combination with dronedarone

	
	Calcium salts and sympathomimetics
	Increase the risk of proarrhythmia

	
	Antibiotics: clarithromycin, erythromycin, gentamycin, tetracycline
	Inactivate gut Eggerthella lenta and increase digoxin bioavailability and SDC

	
	P-gp inhibitorsa
	Digoxin is a substrate of P-gp. P-gp inhibitors increase SDC. Monitor SDC and ECG

	Disopyramide
	Anticholinergic drugs
	Increase the atropine-like effect of disopyramide

	
	ß-blockers, diltiazem, verapamil
	Higher risk of bradycardia, AVB and hypotension. Added negative inotropism

	
	Mavacamten
	Excessive myocardial depression, hypotension, and heart failure worsening.

	
	Potent CYP3A4 inhibitorsa/inducersa
	The increase/decrease disopyramide exposure. Avoid the combination 

	Dofetilide
	Potent CYP3A4 inhibitors/inducersa
	Increase/decrease dofetilide exposure, respectively. Avoid the combination

	
	Renal tubular cationic transport inhibitors: amiloride, metformin, triamterene, trimethoprim
	Increase dofetilide plasma levels. Avoid the combination

	Dronedarone 
	(-blockers (metoprolol, propranolol, sotalol) 
	Dronedarone inhibits CYP2D6 and increases their exposure: reduce the dose of (-blockers

	
	Digoxin
	Dronedarone increases SDC. In patients with recently decompensated HF or with permanent AF, the combination increases the risk of arrhythmia or sudden death

	
	Diltiazem, verapamil
	Increases the risk of bradycardia and AVB: reduce the dose 

	
	Direct oral anticoagulants (DOACs)
	Dronedarone increases dabigatran and rivaroxaban exposure: avoid the combination. Reduce the dose of edoxaban to 30 mg once daily. Caution with apixaban

	
	Cyclosporine, sirolimus, tacrolimus 
	Dronedarone inhibits CYP3A and P-gp increasing their exposure. Monitor the plasma levels

	
	Potent CYP3A4 inhibitorsa/inducersa
	Significantly increase/decrease dronedarone exposure; avoid the combination

	
	Moderate CYP3A4 inhibitorsa/inducersa
	With caution, reduce the dose of dronedarone

	
	Statins
	Avoid simvastatin doses higher than 10 mg daily.

	
	Substrates of P-gpa, CYP3A4a, or CYP2D6a
	Dronedarone can increase the exposure of these drugs

	
	Warfarin 
	Increase in INR values with or without bleeding. With caution

	Flecainide
	ß-blockers, digoxin, diltiazem, verapamil
	Higher risks of bradycardia and AVB. Added negative inotropic effects

	
	CYP2D6 inhibitorsa/inducersa
	Increase/decrease flecainide exposure; adjust the dose accordingly

	
	Digoxin
	Flecainide increases SDC. Monitor the ECG and SDC

	
	Mavacamten
	May cause bradycardia and conduction delay. Avoid combination.

	Ibutilide
	Class IA and III AADs, QT prolonging drugsb
	Higher risk of TdP. Avoid concurrent administration or within 4 hours after infusion

	Ivabradine
	β-blockers, verapamil, or diltiazem
	Increase the risk of bradycardia

	
	Potent CYP3A4 inhibitors/inducersa
	Increase/decrease ivabradine exposure, respectively; avoid the combination. With moderate CYP3A4 inhibitors reduce the starting dose to 2.5 mg twice daily

	Lidocaine
	Amiodarone, ß-blockers, cimetidine, famotidine
	Increase lidocaine exposure; reduce the dose of lidocaine by 50%

	
	Potent CYP3A4 inhibitors/inducersa
	Increase/decrease lidocaine exposure and efficacy. Monitor the clinical response

	Mexiletine
	CYP1A2 and CYP2D6 inhibitors/inducers
	Increase/decrease mexiletine exposure, respectively. Monitor the ECG

	
	Lidocaine, theophylline
	Mexiletine is a potent CYP1A2 inhibitor and increase the exposure of these drugs 

	Procainamide
	ß-blockers, digoxin, diltiazem, verapamil
	Higher risk of bradycardia and AVB

	
	Cimetidine, propranolol, verapamil
	Reduce renal clearance of procainamide and increase its exposure

	Propafenone
	CYP2D6, CYP3A4 and/or CYP1A2 inhibitorsa
	Increase propafenone exposure and the risk of proarrhythmia. Avoid the coadministration of propafenone and ritonavir is contraindicated

	
	CYP3A4 inducersa
	Reduce the efficacy of propafenone; monitor the response to propafenone

	
	Digoxin
	Propafenone increases digoxin exposure; monitor SDC

	
	Mavacamten
	May cause bradycardia and conduction delay. Avoid combination.

	
	Metoprolol, cyclosporine, propranolol, theophylline 
	Propafenone increases the exposure to these drugs: reduce the dose drugs as appropriate

	
	Warfarin
	Propafenone increases its exposure and prolongs the PT. Monitor the INR

	Quinidine 
	Anticholinergic drugs
	Additive antivagal effects on sinus and A-V nodal conduction

	
	β-blockers, diltiazem, or verapamil
	Risk of bradycardia, AVB, and hypotension, and decrease cardiac contractility

	
	CYP2D6 substrates
	Quinidine increases the exposure to these drugs. Caution, reduce the dose

	
	Digoxin
	Quinidine inhibits P-gp and increases SDC; reduce the dose of digoxin (50%)

	
	Direct oral anticoagulants (DOACs)
	Quinidine increases DOAC exposure; caution with dabigatran, edoxaban and rivaroxaban (no data with apixaban)

	
	Statins: atorvastatin, lovastatin, simvastatin
	Quinidine increases their exposure and the risk of myopathy

	
	Warfarin
	Increases the INR (25%) and the risk of bleeding. Monitor the INR

	Ranolazine
	Class IA or III (except amiodarone)
	Avoid the combination

	
	CYP3A4 substrates
	Limit the dose of simvastatin to 20 mg/day. Adjust the dose of cyclosporine, tacrolimus and sirolimus

	
	Digoxin
	Ranolazine increases SDC. Adjust the dose of digoxin

	
	Moderate CYP3A4 inhibitorsa or P-gp inhibitorsa
	Increase ranolazine exposure; reduce the dose to 500 mg twice daily

	
	Strong CYP3A4 inhibitorsa
	Increase ranolazine exposure. Avoid the combination

	Sotalol (see β-blockers)
	Amiodarone, ß-blockers, dronedarone
	Additive β-blocker effects expected

	
	Digoxin, diltiazem and verapamil
	Increase the risk of bradycardia and AVB; risk of hypotension with class IV AADs

	Diltiazem, Verapamil 
	Antihypertensives, vasodilators
	Higher risk of hypotension

	
	Antiarrhythmics, ß-blockers, digoxin
	Increased risk of bradycardia, AVB and hypotension. Avoid i.v. β-blockers in patients treated with verapamil. Increase the plasma levels of SDC; reduce the dose of digoxin by 50%

	
	Direct oral anticoagulants (DOACs)
	Increases dabigatran exposure: reduce the dose to 110 mg twice daily. Reduce the dose of edoxaban to 30 mg once daily

	
	Ivabradine
	Increased risk of bradycardia. With caution

	
	Mavacamten
	Excessive myocardial depression, hypotension, and heart failure worsening

	
	Potent CYP3A4 inhibitora/inducersa
	Increase/decrease diltiazem/verapamil exposure. Avoid the combination

	
	Substrates of CYP3A4a and P-gpa
	Diltiazem/verapamil increase their exposure: reduce the dose of the substrates. Avoid the coadministration with colchicine. Max. dose of simvastatin and lovastatin to 20 mg and 40 mg daily, respectively. Increase the exposure of cyclosporine and tacrolimus: monitor their plasma levels

	Vernakalant
	Class I and III AADs.
	Avoid the i.v. use of these AADs 4 h prior/after vernakalant


AADs, antiarrhythmic drugs; AVB, atrio-ventricular block; BP, blood pressure; CrCl, creatinine clearance; CYP, cytochrome P450 superfamily; DOACs, Direct oral anticoagulants; ECG, electrocardiogram; GI, gastrointestinal; HIV, human immunodeficiency virus; INR, international normalised ratio; MI, myocardial infarction; NAPA, N-acetyl-procainamide; Pc, plasma concentrations; P-gp, P-glycoprotein; PT, prothrombin time; SDC, serum digoxin concentration; TdP, Torsades de pointes.

aSubstrates, inducers and inhibitors of cytochrome P450 3A4 and 2D6 and the P-glycoprotein transporter: see Table S4.
bDrugs producing QT prolongation and/or TdP: see https://www.crediblemeds.org/.
Table S6. Main adverse cardiovascular and non-cardiovascular effects of AADs.75
	Druga
	Cardiovascular adverse effects
	Non-cardiovascular

	Adenosine


	Sinus pauses, bradycardia, several degrees of AVB, transient asystole. atrial/ventricular extrasystoles immediately after conversion that can reinitiate PSVT or degenerate to AF, degeneration of atrial flutter or PSVT to AF, sustained or non-sustained VT. Facial flushing, hypotension
	Shortness of breath/dyspnoea, headache, chest discomfort, light-headedness, numbness, apprehension, nausea, sweating, burning sensation, bronchospasm (it persists more than 30 min in patients with asthma or COPD). Seizures in susceptible patients


	Amiodarone

(p.o.)
	Bradycardia, hypotension, AVB, QT prolongation, TdP (rare);b slows VT below programmed ICD detection rate, increases defibrillation threshold


	Gastrointestinal (nausea, emesis, constipation), ocular (corneal deposits, blurred or decreased vision, optic neuritis), thyroid abnormalities (hyper/hypothyroidism), pulmonary (interstitial/alveolar pneumonitis, fibrosis, acute respiratory distress syndrome) cutaneous (photosensitivity, skin discolouration), neurological (headache, ataxia, dizziness, peripheral neuropathy, tremor), hepatic (elevated serum hepatic enzymes, hepatitis), renal impairment, myopathy, muscle weakness, impotence, increase creatinine plasma levels

	Amiodarone (i.v.)
	Hypotension, bradycardia, AVB, phlebitis at site of administration
	

	Antazoline
	Hypotension, bradycardia, HF exacerbation 
	Hot flushes, drowsiness, headache, nausea, bitter taste or anxiety

	Atropine


	Palpitations, tachycardia, nasal congestion, hypotension. Rare cases of intra-atrial re-entry and or sinus pauses
	Gastrointestinal (dry mouth, constipation, paralytic ileus), anhidrosis, blurred vision, photophobia, headache, drowsiness, dizziness, delirium, excitement (elderly), urinary retention, erythema

	Bepridil
	Sinus bradycardia, palpitations, QT prolongation,b ventricular arrhythmias, oedema, HF
	Gastrointestinal (nausea, dyspepsia, 
ypogly), astenia, headache, dizziness

	Cibenzoline
	Palpitations, bradycardia, hypotension

Occasional cases of bundle branch block and exacerbation of HF, and proarrhythmic effects.
	Gastrointestinal disturbances (dry mouth, nausea, vomiting, abdominal pain), CNS (headache, dizziness, nervousness, tremor, blurred vision, swaying feeling), dry mouth, urinary retention, rash, erythema, itching, increases in liver transaminases, decreases in white blood cell counts

	Class II AAD: (-adrenergic antagonists
	Bradycardia, AVB, hypotension, cold extremities, worsening of claudication, deterioration of HF (at the beginning of treatment). Sudden withdrawal in patients with angina can worsen angina and induce MI. Intermittent claudication, Raynaud phenomenon
Esmolol: peripheral ischemia, thrombophlebitis and site reactions from extravasation. Local reactions at the injection site, diaphoresis
	Asthenia, fatigue, gastrointestinal (nausea, diarrhoea), neurological (sleep disorders, nightmares, dizziness, confusion, depression, insomnia, paraesthesia, headache), respiratory (bronchospasm, asthma), metabolic (reduce HDL-C, increase triglycerides; worsening of metabolic syndrome), endocrine (hyperglycaemia; they can mask hypoglycaemia signs: tremor, tachycardia; sweating can increase), sexual disturbances, rash.

Cardioselective β1-blockers produce fewer CNS side effects and less risk of bronchospasm. Vasodilatory β-blockers (carvedilol, nebivolol) cause less metabolic adverse effects. worsening of claudication and impotence

	Class IV AADs:

Diltiazem

Verapamil
	Bradycardia, hypotension, AVB, negative inotropism (especially in patients with reduced LVEF), exacerbation of HFrEF, ankle oedema, flushing
	Oedema, constipation (verapamil mianly in elderly), gingival hyperplasia, dyspepsia, dizziness, malaise, lethargy, headache, malaise. Isolated cases of reversible increased liver transaminases

	Digoxin


	Any type of arrhythmia: supraventricular (paroxysmal AT with variable AV block, AV junctional tachycardia) or ventricular tachyarrhythmias (bigeminy, bidirectional VT) and bradyarrhythmias (bradycardia, heart block).

Rapid i.v. digoxin can cause vasoconstriction, hypertension, and/or reduced coronary flow
	Gastrointestinal (anorexia, nausea, vomiting, abdominal pain, diarrhoea), neurological (headache, fatigue, dizziness, nervousness), ocular (blurred or yellow vision), psychiatric (disorientation, mental confusion, depression), rashes of urticarial or scarlatiniform character 

	Disopyramide
	Hypotension, bradycardia, intra-cardiac conduction abnormalities (AVB and bundle branch block), HF, proarrhythmia (atrial, monomorphic VT, occasional TdP), negative inotropism, QRS prolongation
	Disopyramide: hypoglycaemia, lupus-like syndrome, bone marrow depression and uterine contractions.

Anticholinergic effects: dry mouth, constipation, blurred vision, urinary retention, increased AV conduction (increase ventricular rate in patients with AF)

	Dofetilide
	Chest pain, QT prolongation,b TdPb (1-4% in HF patients; 0.9% in patients with recent MI)
	Headache, dizziness, fatigue, respiratory tract infection, dyspnoea, insomnia, nausea, diarrhoea

	Dronedarone
	Bradycardia, QT prolongation,b HF 

	Gastrointestinal (diarrhoea, asthenia, nausea, vomiting), headache, asthenia, cutaneous (rash, pruritus, eczema, allergic dermatitis), interstitial lung disease (pneumonitis and pulmonary fibrosis), hepatic injury (monitor hepatic enzymes). Early increase of serum creatinine levels. Modest increase in serum creatinine without affecting renal function

	Etripamil
	Transient AVB and hypotension
	Nasal congestion or irritation, oropharyngeal pain, rhinorrhoea, cough, dysgeusia, lacrimation, vomiting, and nausea.

	Flecainide
	Sinus bradycardia, AV and intraventricular block, worsening of HF, ventricular proarrhythmia (monomorphic VT, occasional TdP). Drug-induced Brugada syndrome. Cardioversion of AF in AFL with 1:1 AV conduction increasing ventricular rate. Hypotension. Increased mortality in patients with CAD. 
	Weakness, neurological (fatigue, paraesthesia, headache, numbness, blurred vision, dizziness, tremor, dysgeusia-propafenone), digestive (constipation, nausea, vomiting, abdominal discomfort)



	Ibutilide 
	Hypotension, bradycardia, AVB, bundle branch block, PVCs, monomorphic VT, QT prolongation,b TdPb (in up to 4% of patients during or 4-6 hours post-infusion)
	Nausea, headache

	Ivabradine 
	Bradycardia, hypertension, 1st degree AVB, ventricular extrasystoles, AF
	Flashing lights (phosphenes), nausea, headaches, dizziness, blurred vision, urticarial, hyperuricaemia

	Lidocaine 


	Hypotension, bradycardia, hemodynamic collapse, intracardiac block, HF, ventricular arrhythmias, cardiac arrest
	Neurologic (dizziness, light-headedness, nervousness, tremor, circumoral paraesthesia, tongue numbness, dysarthria, drowsiness, delirium, convulsions), visual (blurred vision, diplopia), digestive (nausea, vomiting), malignant hyperthermia, hypersensitivity reactions (rash, urticaria, anaphylactoid reactions). Local ischaemia, tissue injury, and ulceration

	Magnesium sulphate
	Circulatory collapse, hypotension, depressed cardiac function, pulmonary oedema, hypotension
	Respiratory paralysis, flushing, drowsiness, visual changes, depressed reflexes, sweating. Hypocalcaemia, hypophosphatemia, hyperkalaemia, hypomagnesemia

	Mexiletine
	Bradycardia, HF, AVB, hypotension
	Gastrointestinal (nausea, vomiting, heartburn), neurological (blurred vision, lightheaded, tremor, dysarthria, dizziness, diplopia, paraesthesias), blood dyscrasias (thrombocytopenia, leukopenia)

	Nicorandil
	Hypotension, tachycardia
	Headache, nausea, vomiting, dizziness, weakness, flushing. Gastrointestinal, genital and mucosal ulcerations, perforation and haemorrhage, which resolved on discontinuation of nicorandil

	Mexiletine
	Hypotension, palpitations, tachycardia
	Gastrointestinal (nausea, vomiting, heartburn), CNS (insomnia dizziness, light-headedness, tremor, coordination difficulties, paraesthesia, vision blurred, numbness, headache), rash, blurred vision

	Pilsicainide
	Bradycardia, AVB, bundle branch block, QT prolongation,b ventricular proarrhythmia (VT, VF, TdPb), syncope, cardiac failure. 
	Gastrointestinal (nausea, anorexia, diarrhoea, abdominal pain), CNS (dizziness, visual disturbances, light-headedness, headache, drowsiness, tremor, peripheral neuropathy, paraesthesia, amnesia, confusion, depression, dyskinesias). Increase liver transaminases

	Quinidine
	Hypotension, bradycardia, intra-cardiac conduction abnormalities (AVB and bundle branch block), HF, proarrhythmia (atrial, monomorphic VT, occasional TdP), negative inotropism, QRS prolongation


	Gastrointestinal (diarrhoea, nausea, vomiting, abdominal pain, nausea), neurological (headache, light-headedness, auditory and visual disturbances, fatigue, confusion, tinnitus, dizziness), allergic reactions (rash, urticaria, pruritus, flushing, fever), thrombocytopenia, haemolytic anaemia

Anticholinergic effects: dry mouth, constipation, blurred vision, urinary retention, increased AV conduction (increase ventricular rate in patients with AF)

	Procainamide
	Hypotension, bradycardia, intra-cardiac conduction abnormalities (AVB and bundle branch block), HF, proarrhythmia (atrial, monomorphic VT, occasional TdP), negative inotropism, QRS prolongation
	Rash, myalgia, digital vasculitis, fever, blood dyscrasias (leucopenia or agranulocytosis, sometimes fatal), lupus erythematosus-like syndrome (fever, myalgia, arthralgia, pleuropericarditis, pleural effusion, pericarditis), elevations of transaminases

	Propafenone
	Sinus bradycardia, AV and intraventricular block, worsening of HF, ventricular proarrhythmia (monomorphic VT, occasional TdP). Drug-induced Brugada syndrome. Conversion AF in AFL with 1:1 AV conduction increasing ventricular rate. Hypotension. Increase mortality in patients with CAD.
	Weakness, neurological (fatigue, paraesthesia, headache, numbness, blurred vision, dizziness, tremor, dysgeusia), digestive (constipation, nausea, vomiting, abdominal discomfort), exacerbation of bronchospastic lung disease

	Ranolazine
	Sinus bradycardia, hypotension, palpitation, QT prolongation (2-7 msec at 500-1000 mg twice daily)
	Headache, dizziness, asthenia, syncope, nausea, constipation, vomiting, rash

	Sotalol


	Bradycardia, palpitations, AVB, hypotension, HF, presyncope, QT prolongation,b TdPb (0.3% at 320 mg/day, up to 4% at the highest doses). 
	Fatigue, asthenia, dizziness, weakness, light-headedness, dyspnoea, chest pain, sleep disturbances, nausea, diarrhoea, oedema, anxiety, depression

	Vernakalant
	Hypotension, bradycardia, complete AB, AF/AFL, PVCs, monomorphic non-sustained VT. Adverse effects are transient; BP return to baseline after 15–20min
	Dysgeusia, sneezing, paraesthesia, nausea, cough, pruritus


AAD, antiarrhythmic drugs; ACS, acute coronary syndromes; AF, atrial fibrillation; AFL, atrial flutter; AT, atrial tachycardia; AV, atrio-ventricular; AVB, atrio-ventricular block; BP, blood pressure; CAD, coronary artery disease; CNS, central nervous system; COPD, chronic obstructive pulmonary disease; Cp, plasma levels; CrCl, creatinine clearance; CV, cardiovascular; HDL-C, high-density lipoprotein cholesterol; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; IDC, implantable cardioverter-defibrillator; i.v., intravenous; LQTS, long QT syndrome; LVEF, left ventricular ejection fraction; MI, myocardial infarction; PSVT, paroxysmal supraventricular tachycardia; PVCs, premature ventricular contractions; SA, sinoatrial; SBP, systolic blood pressure; SSS, sick sinus syndrome; TdP, torsades de pointes; VF, ventricular fibrillation; VT, ventricular tachycardia; WPW, Wolff-Parkinson-White.

aHypersensitivity to the active substance or to any of the excipients.
bDrugs producing QT prolongation and/or TdP: see https://www.crediblemeds.org/.
Table S7. Advised dosages of AADs in adults.80–82
	Drug
	Dose (mg)

	Acebutolol
	· PO 200–1,200 mg daily or up to 600 mg twice daily.

	Adenosine (i.v.)
	· Rapid i.v. bolus of 3 mg (0.05-0.25 mg/kg in 1-2 sec) followed by saline flush ((3 mg in patients taking verapamil, diltiazem, (-blockers or dipyridamole, or in the elderly). If after 1– 2 min the arrhythmia persists, give a 6 mg bolus; if this dose does not result in arrhythmia suppression within 1– 2 min, a 12- mg bolus can be administered.
· Children: first bolus of 0.1-0.3 mg/ kg (max. dose 6 mg). Increments of 0.1 mg/ kg (max. dose 12mg). 

	Amiodarone (PO)
	· PO loading. Rapid control of an urgent arrhythmia: 800-1600 mg/day (in 2-4 divided doses) for 1-3 weeks; then 400-800 mg/day for 3-4 weeks. In less urgent settings: 600-1200 mg daily for 1-3 weeks and 400 mg/day for the next several weeks. A high-dose oral loading can suppress ventricular arrhythmias within 5 days. Maintenance dose: 100–400 mg once daily.

· Maintenance of SR in AF: initially 600 mg daily in divided doses for 4 weeks; 400 mg for 4 weeks; maintenance: 100−200 mg once daily.
· Rate control in AF: 200 mg three times daily over 4 weeks, then 200 mg daily (reduce other rate controlling drugs according to heart rate).
· VA: loading dose: 400 mg every 8-12 h for 1–2 weeks, then 300-400 mg daily; reduce dose to 200 mg daily if possible.

	Amiodarone (i.v.)
	· I.v. amiodarone (diluted in 5% glucose) is advised tobe initiated/maintained in hospital under specialist supervision.
· Loading: 150 mg over 10 minutes, followed by 360 mg over 6 hours; then 540 mg over the remaining 24 hours (total of 1050 mg over 24 hours. I.v. maintenance: 0.5-1 mg/min.

· Cardioversion of AF: 5-7 mg/kg i.v. for 1-2 h, followed by 50 mg/h to a maximum of 1 g over 24 h. Maintenance: 50 mg/hr.
· PSVT: 5-7 mg/kg over 0.5-1 h; 50 mg/h (700-1200 mg over 24 h).
· Maintenance of SR in AF: 600 mg in divided doses for 4 weeks; then 200 mg once daily.
· Rate control in AF: 300 mg i.v. diluted in 250 mL 5% dextrose over 30-60 min, followed by 900–1200 mg i.v. over 24 hours diluted in 500-1000 mL preferably via a central venous cannula

· Termination of VT: 150 mg i.v. over 10 minutes

· Incessant VT or frequent VT episodes: 150 mg bolus over 10 minutes, followed by 1 mg/minute over the next 6 h and 0.5 mg/minute over the remaining 18 h total 1050 mg over 24 h). 

· VF/pulseless VT arrest: 2.5-5 mg/kg (300 mg) bolus monitoring; another dose of 2.5 mg/kg if the VF persists after a further shock

· Stable VT: 150 mg bolus. Then, 1 mg/min for 6 h, then 0.5 mg/min x 18 h

	Antazoline (i.v.)
	Cardioversion of AF: 50 mg every 3-5 min until conversion of AF to sinus rhythm or up to 250-300 mg

	Atenolol (i.v., PO)
	Rate control in AF: a) I.v.: 2.5-5 mg over 10 minutes; repeat 5 minutes later (max dose 10 mg). b) 25-100 mg p.o.once daily or twice daily

	Atropine (i.v.)
	· Severe bradycardia: 0.5 mg i.v. every 2-5 min until the desired heart rate is achieved (max dose 2 mg).

· AVB: 0.5 mg i.v. every 3– 5 min (max dose 3 mg). 

· Cardiac resuscitation: 0.5 mg i.v., repeated at 5-min intervals until the desired heart rate is achieved. 

· Cardiac arrest: 1 mg i.v., repeated in 2-5 minutes if necessary (max. dose 3 mg, 0.04 mg/kg)

	Bepridil (PO)
	· Prophylaxis of recurrent VT: 100–200 (max 300) mg/day 

	Bisoprolol (PO)
	Rate control in AF: 1.25–20 mg once daily or split.

	Carvedilol (PO)
	Rate control in AF: 3.125-25 mg twice daily

	Cibenzoline (PO, i.v.)
	Cardioversion of AF. PO: 100 mg three times daily. I.v.: 1-2.6 mg/kg

	Digoxin (i.v., oral)
	Rate control in AF: a) I.v.: 0.5 mg bolus (0.75-1.0 mg over 12-24 h in divided doses). B) Oral: 0.0625–0.25 mg daily dose

	Digitoxin (i.v., PO)
	Rate control in AF: a) I.v.: 0.4-0.6 mg bolus. B) PO: 0.05-0.3 mg daily dose

	Diltiazem (i.v., PO)
	Rate control in AF: 1) I.v.: 0.15 mg/kg (15–25 mg) i.v. bolus over 5 min, then 5-15 mg/h. 2) PO: 60 mg three times daily up to 360 mg (extended-release) once daily
Ventricular arrhythmias: 5-10 mg i.v. every 15-30 min.  P.o.(extended-release): 120–360 mg/day

	Disopyramide (PO)
	PO. Immediate-release: 100-150 mg every 6 h; extended-release 200-300 mg twice daily (maximum 800 mg/day). Reduce the dose in elderly and in patients with renal and hepatic impairment. CrCl 30-40 mg: 100 mg three times daily; CrCl 15–30mL/min: 100 mg twice daily; CrCl <15mL/ min: 100 mg once daily.

	Dofetilide (PO)
	Dose individualized according to CrCl and QTc. CrCl >60 mL/min: 500 mcg twice daily. CrCl 40-60 mL/min: 250 mcg twice daily. CrCl 20-<40 mL/min: 125 mcg twice daily. CrCl <20 mL/min: contraindicated.

If 2-3 hours after the 1st dose the QTc increased <15% of baseline, continue current dose: If QTc increases >15% or >500 msec (550 msec with ventricular conduction abnormalities) decrease dose as follows: if initial dose 500 mcg twice daily, decrease to 250 mcg twice daily; if initial dose 250 mcg twice daily, decrease to 125 mcg twice daily; if initial dose 125 mcg did, decrease to 125 mcg daily

	Dronedarone (PO)
	Maintenance of SR in AF: 400 mg twice daily with food

	Esmolol (i.v.)
	· SVT: Loading dose: 500 mcg/min i.v. over 1 min, followed by titration steps (50, 100, 150 and 200 mcg/min over 4 min) until the desired effects is obtained.

· Rate control in AF: 0.5 mg/kg i.v. bolus over 1 min; then 0.05–0.25 mg/kg/min.

	Etripamil (nasal spray)
	· PSVT: 70-140 mg

	Flecainide (i.v., PO)
	· Cardioversion of AF: a) I.v.: 1.5- 2 mg/kg over 10 min; then 50 mg/h (maximum of 1 g over 24 h). b) Oral: 200-300 mg single dose

· Maintenance of SR in AF: 100-200 twice daily; 200 mg once daily (extended-release)

· SVT: 50-150 mg twice daily
· Ventricular arrhythmias: 50-200 mg twice daily 

	Ibutilide (i.v.)
	Cardioversion of AF: 0.01 mg/kg (<60 kg) or 1 mg (>60 kg) over 10 min; repeat after 10-20 minutes if the arrhythmia persists

	Ivabradine
	Inappropriate sinus tachycardia and focal atrial tachycardia: 5-7.5 mg twice daily

	Labetalol (i.v.)
	Rate control in AF: 1-2 mg/min

	Landiolol (i.v.)
	· Intra/postoperative tachyarrhythmias: 0.125 mcg/kg for 1 min; then 0.01-0.04 mcg/kg/min (max. Dose0.08 mcg/kg/min)

· Rate control in AF: 100 mg/kg i.v. bolus over 1 min, followed by 10 - 40 mg/kg/min; in patients with cardiac dysfunction: 1 - 10 mg/kg/min

	Lidocaine (i.v.)
	Loading dose: 50-100 mg over 2-3 min; repeat doses of 0.5-0.75 mg/kg in 5-10 minutes up to 3 mg/kg total if refractory VF or pulseless VT. Maintenance: 1-4 mg/min for 24-36 h

I.v.: 1 mg/kg bolus, 1–3 mg/min 1-1.5 mg/kg. Repeat 0.5–0.75 mg/kg bolus every 5–10 min (max cumulative dose 3 mg/kg). 

Maintenance infusion is 1–4 mg/min although one could start at 0.5 mg/min

	Metoprolol (i.v., PO)
	· Rate control in AF. A) I.v.: bolus of 2.5-10 mg over 5 min; 5 min later a second bolus and 5 min later a third bolus. B) PO: 25-100 mg twice daily (metoprolol tartrate) or 50-400 mg once daily (metoprolol XL succinate) total daily dose (according to preparation).
· SVT: 2.5-5 mg, 2-3 doses

· Ventricular arrhythmias: 5 mg i.v. every 5 min up to 3 doses; p.o.(extended-release): 25–100 mg once or twice daily

	Magnesium sulphate (i.v.)
	· Torsades de pointes with pulse (ACLS): 1-2 g slow (diluted in 50-100 mL D5W) over 5-60 min; then 0.5-1 g/h 
· Cardiac arrest (ACLS): 1-2 g slow (diluted in 10 mL D5W) over 5-20 min

	Mexiletine (PO)
	· Ventricular arrhythmias: 150-300 mg twice daily or three times daily (450-900 mg)

	Nadolol
	· Ventricular arrhythmias: 40–320 mg daily

	Nebivolol (PO)
	Rate control in AF: 2.5-10 mg once daily or split

	Pilsicainide (PO, i.v.)
	AF: 1) oral: 50 mg three times daily (max dose 225 mg daily). 2) I.v.: 0.75-1 mg/kg/10 min

	Procainamide (i.v.) 
	· Loading: 500-600 mg given at 10-20 mg/min. Maintenance: 2-6 mg/min; 250 mg every 3 h; 500-1000 mg every 6 h

· Ventricular arrhythmias. I.v.: loading dose 10–17 mg/kg at 20–50 mg/min; maintenance dose: 1–4 mg/min.  P.o.(ER): 500–1250 mg every 6 h

	Propafenone (i.v., PO)
	· Cardioversion of AF: a) I.v.: 1.5- 2 mg/kg over 10 min. b) PO: 450-600 mg single dose

· Maintenance of SR in AF: 150-300 mg three times daily; 225-425 mg (extended-release)

· Ventricular arrhythmias: PO: immediate-release 150–300 mg three times daily: ER: 225–425 mg twice daily

	Propranolol (i.v., PO)
	· Rate control in AF: 1 mg over 1 min i.v. and repeat up to 3 mg at 2-min intervals (acute), or 10–40 mg three times daily or 80-240 once dailya
· Ventricular arrhythmias: I.v.: 1–3 mg every 5 min up to 5 mg. PO: 10–40 mg every 6 h (immediate-release), 60–160 mg twice daily (extended-release)

	Quinidine sulphate (PO)
	· 1.2-1.6 g/day in divided doses. Maintenance dose: 200-400 mg every 6-8 h (600 mg of ER every 8-12 h)

· PSVT: 400-600 mg every 2-3 h until paroxysm terminated

	Quinidine gluconate (PO, i.v.)
	· 324-660 mg p.o. every 8-12 h. Maintenance dose: 648 mg twice daily or 324-660 mg every 8 h

· PSVT: 400-600 mg every 2-3 h until paroxysm terminated 

· I.v.: Usual <5 mg/kg (but may need up to 10 mg/kg) at 0.25 mg/kg/min

	Ranolazine
	· Ventricular arrhythmias: PO: 500–750 mg twice daily (500-1000 mg twice daily in US)

	Sotalol (i.v., PO)
	· Supraventricular/Ventricular arrhythmias. Oral: 80 mg twice daily initially. Increase the dose every 2-3 days to 120-160 mg twice daily. I.v.: 75 mg over 5 h every 12 h initially adjusted if necessary every 3 days. Max dose: 150 mg every 12 h

· Maintenance of SR in AF: 80-160 twice daily
· Refractory life-threatening ventricular arrhythmias. I.v.: 75 mg every 12 hours. Oral: 80 mg twice daily initially. Increase the dose as needed every 2-3 days to 160-320 mg/day divided every 8-12 hours; up to 480-640 mg/day may be required if benefits outweigh the risk of adverse effects 

· Ventricular arrhythmias. I.v.: 75 mg every 12 h. PO: 80–120 mg twice daily (max dose 320 mg/day)
· Doses according to CrCl. CrCl between 30 and 59 mL/min: ½ Advised sotalol dose; CrCl between 10-29 mL/min: ¼ Advised sotalol dose; CrCl < 10 mL/mi: avoid

	Verapamil (i.v., PO)
	· SVT. I.v.: 5-10mg slow i.v. bolus dose (over 2-3min); a 5-10 mg dose can be repeated 5-15 min later, if necessary. PO: 40 mg twice daily to 480 mg (extended-release) once daily 

· Rate control in atrial flutter/ AF: 2.5-10 mg (0.075– 0.15mg/kg) i.v. bolus over 2 min; a further 5 mg may be given after 5-10 min. Oral maintenance dose: 40-120 mg three times daily (120-480 mg once daily extended-release)

· Ventricular arrhythmias: 2.5–5 mg every 15–30 min i.v. P.o.(extended-release): 240–480 mg/d

	Vernakalant (i.v.)
	· Cardioversion of AF: 3 mg/kg i.v. over 10 min. Second infusion of 2 mg/kg over 10 min after 15 min if conversion to sinus rhythm did not occur


AAD, antiarrhythmic drug; ACLS, Advanced Cardiac Life Support; AF, atrial fibrillation; AFL, atrial flutter; H, hours; i.v., intravenous; p.o., orally; PSVT, paroxysmal supraventricular tachycardia; SR, sinus rhythm; VA, ventricular arrhythmias; VF, ventricular fibrillation; VT, ventricular tachycardia. 

aExtended-release formulation.
Table S8. ECG and electrophysiological changes produced by AADs.77,83
	Group
	Group/Drug
	SRt
	PR
	QRS
	QT
	AH
	HV
	A-ERP
	V-ERP
	HP-ERP
	AVN-ERP

	0
	Ivabradine
	-
	0
	0
	0
	0/-
	0
	0
	0
	0
	0

	I
	IA
	-/+a
	0/+
	++
	++
	0/-
	+
	+
	+
	+
	+/-

	
	IB
	0
	0
	0
	0/–
	0
	0/+
	0
	+
	0/+
	0

	
	IC
	0/-
	0/+
	+
	0
	+
	+
	+
	+
	0/+
	+

	
	ID; Ranolazine
	0
	0
	0
	0/+
	0
	0
	+
	+
	0
	0

	II
	IIA: (-blockers
	-
	+
	0
	0
	0/+
	0
	0
	0
	0
	+

	
	IID: Digoxin
	0/-
	+
	0/+
	0
	+
	0
	–
	0
	0
	++

	
	IIE: Adenosineb
	-/then +
	+
	0
	0
	+
	0
	0
	0
	0
	++

	IIIA
	Amiodarone
	-
	+
	0/+
	+
	+
	+
	+
	+
	
	+

	
	Dofetilide
	0/-
	0
	0
	+
	0
	0
	+
	+
	0
	+

	
	Dronedarone
	-
	+
	0/+
	+
	+
	0
	+
	+
	
	+

	
	Ibutilide
	0/-
	0
	0
	+
	0
	0
	+
	+
	0
	-

	
	Sotalol
	+
	+
	0
	+
	+
	0
	+
	+
	+
	+

	
	Vernakalantb
	0/+
	0
	0/+
	0
	0
	0
	+
	0
	0
	0

	IIIB
	Nicorandil
	0
	0
	0
	-
	0
	0
	0
	0
	0
	0

	IV
	Diltiazem, verapamil
	0/-
	+
	0
	0
	+
	0
	0
	0
	0
	+

	
	Bepridil
	+
	+
	0
	+
	0
	0
	+
	+
	0
	+


AAD, antiarrhythmic drug; AH and HV intervals, His-Purkinje and atrio-ventricular nodal cells; A-ERP, V-ERP, HP-ERP and AVN-ERP, effective refractory periods in atrial, ventricular; PR, QRS and QT intervals of the ECG; SRt, sinus rate; 0, unchanged; -, decrease; +, increase; aAntimuscarinic effects.
 bChanges are transient and values return to normal within 30 sec (adenosine) or 2 hours (vernakalant).

Table S9. Drugs to avoid in LQTS patients (modified after www.crediblemeds.org)
	Anaesthetic drugs

	Generic name
	Most common brand name
	Category

	Sevoflurane
	Ultane, Sojourn
	Known risk of TdP

	Cocaine
	
	Known risk of TdP

	Propofol
	Diprivan, Propoven
	Known risk of TdP

	Droperidol
	Inapsine, Droleptan, Dridol, Xomoli
	Known risk of TdP


	Anti-cancer drugs
	

	Generic name
	Most common brand name
	Category

	Vandetanib
	Caprelsa
	Known risk of TdP

	Arsenic trioxide
	Trisenox
	Known risk of TdP

	Oxaliplatin
	Eloxatin
	Known risk of TdP

	Cesium Chloride
	Energy Catalyst
	Known risk of TdP

	Aclarubicin
	Aclacin, Aclacinomycine, Aclacinon, 
	Known risk of TdP

	Mobocertinib
	Exkivity
	Known risk of TdP

	Rucaparib
	Rubraca
	Possible risk of TdP

	Epirubicin
	Ellence, Pharmorubicin, Epirubicin 
	Possible risk of TdP

	Fluorouracil 
	Adrucil, Carac, Efudex, Efudix
	Possible risk of TdP

	Inotuzumab ozogamicin
	Besponsa
	Possible risk of TdP

	Ivosidenib
	Tibsovo
	Possible risk of TdP

	Imatinib
	Gleevec, Glivec
	Possible risk of TdP

	Alfuzosin
	Uroxatral
	Possible risk of TdP

	Lithium
	Eskalith, Lithobid
	Possible risk of TdP

	Tolterodine
	Detrol, Detrusitol
	Possible risk of TdP

	Mirabegron
	Myrbetriq
	Possible risk of TdP

	Sunitinib
	Sutent
	Possible risk of TdP

	Dasatinib
	Sprycel
	Possible risk of TdP

	Bosutinib
	Bosulif
	Possible risk of TdP

	Nilotinib
	Tasigna
	Possible risk of TdP

	Bendamustine
	Treanda, Treakisym, Ribomustin, Levact
	Possible risk of TdP

	Sorafenib
	Nexavar
	Possible risk of TdP

	Entrectinib
	Rozlytrek
	Possible risk of TdP

	Ceritinib
	Zykadia
	Possible risk of TdP

	Necitumumab
	Portrazza
	Possible risk of TdP

	Vorinostat
	Zolinza
	Possible risk of TdP

	Dabrafenib
	Tafinlar
	Possible risk of TdP

	Cobimetinib
	Cotellic
	Possible risk of TdP

	Vemurafenib
	Zelboraf
	Possible risk of TdP

	Encorafenib
	Braftovi
	Possible risk of TdP

	Tipiracil/Trifluridine
	Lonsurf
	Possible risk of TdP

	Bortezomib
	Velcade, Bortecad
	Possible risk of TdP

	Crizotinib
	Xalkori
	Possible risk of TdP

	Relugolix
	Orgovyx, Relumina
	Possible risk of TdP

	Bicalutamide
	Casodex
	Possible risk of TdP

	Degarelix
	Firmagon, Ferring
	Possible risk of TdP

	Abarelix
	Plenaxis
	Possible risk of TdP

	Leuprolide (Leuprorelin)
	Lupron, Eligard, Viadur, Carcinil, Enanton, Leuplin, Lucrin, Procren 
	Possible risk of TdP

	Relugolix
	Orgovyx, Relumina
	Possible risk of TdP

	Cabozantinib
	Cometriq
	Possible risk of TdP

	Pazopanib
	Votrient
	Possible risk of TdP

	Lenvatinib
	Lenvima
	Possible risk of TdP

	Panobinostat
	Farydak
	Possible risk of TdP

	Tetrabenazine
	Nitoman, Xenazine
	Possible risk of TdP

	Deutetrabenazine
	Austedo
	Possible risk of TdP

	Amsacrine (Acridinyl anisidide)
	Amsidine
	Conditional Risk of TdP

	Abiraterone
	Zytiga, Abiratas, Abretone, Abirapro
	Conditional Risk of TdP


	Antianginal drugs
	

	Generic name
	Most common brand name
	Category

	Bepridil
	Vascor
	Known risk of TdP

	Ranolazine
	Ranexa, Ranozex
	Possible risk of TdP

	Ivabradine
	Procoralan, Coralan, Corlentor, Coraxan, Ivabid
	Possible risk of TdP


	Antiarrhythmic drugs
	

	Generic name
	Most common brand name
	Category

	Ibutilide
	Corvert
	Known risk of TdP

	Dronedarone
	Multaq
	Known risk of TdP

	Nifekalant
	Shinbit
	Known risk of TdP

	Hydroquinidine (Dihydroquinidine)
	Serecor
	Known risk of TdP

	Quinidine
	Quinaglute, Duraquin, Quinact, Quinidex 
	Known risk of TdP

	Disopyramide
	Norpace
	Known risk of TdP

	Ibutilide
	Corvert
	Known risk of TdP

	Nifekalant
	Shinbit
	Known risk of TdP

	Amiodarone
	Cordarone, Pacerone, Nexterone
	Known risk of TdP

	Sotalol
	Betapace, Sotalex, Sotacor, Sotalol
	Known risk of TdP

	Procainamide
	Pronestyl, Procan
	Known risk of TdP

	Dofetilide
	Tikosyn
	Known risk of TdP

	Flecainide
	Tambocor, Almarytm, Apocard, Ecrinal
	Known risk of TdP

	Pilsicainide
	Sunrythm
	Possible risk of TdP

	Propafenone
	Rythmol ER, Rytmonorm
	Conditional Risk of TdP


	Antibiotic drugs
	

	Generic name
	Most common brand name
	Category

	Sparfloxacin
	Zagam
	Known risk of TdP

	Gatifloxacin
	Tequin
	Known risk of TdP

	Ciprofloxacin
	Cipro, Cipro-XR, Neofloxin
	Known risk of TdP

	Azithromycin
	Zithromax, Zmax
	Known risk of TdP

	Roxithromycin
	Rulide, Xthrocin, Roxl-150, Roxo, Surlid
	Known risk of TdP

	Moxifloxacin
	Avelox, Avalox, Avelon
	Known risk of TdP

	Levofloxacin
	Levaquin, Tavanic
	Known risk of TdP

	Sparfloxacin
	Zagam
	Known risk of TdP

	Gatifloxacin
	Tequin
	Known risk of TdP

	Grepafloxacin
	Raxar
	Known risk of TdP

	Clarithromycin
	Biaxin, Prevpac
	Known risk of TdP

	Erythromycin
	E.E.S., Robimycin, EMycin, Erymax, Ery-Tab, Eryc Ranbaxy, Erypar, Eryped 
	Known risk of TdP

	Gemifloxacin
	Factive
	Possible risk of TdP

	Ofloxacin
	Floxin
	Possible risk of TdP

	Telavancin
	Vibativ
	Possible risk of TdP

	Norfloxacin
	Noroxin, Ambigram
	Possible risk of TdP

	Telithromycin
	Ketek
	Possible risk of TdP

	Lefamulin
	Xenleta
	Possible risk of TdP

	Selpercatinib
	Retevmo
	Possible risk of TdP

	Piperacillin/Tazobactam
	Tazosyn, Zosyn
	Conditional Risk of TdP

	Garenoxacin
	Geninax
	Conditional Risk of TdP

	Clofazimine
	Lamprene
	Conditional Risk of TdP

	Metronidazole
	Flagyl, Helidac
	Conditional Risk of TdP


	Antidepressant drugs
	

	Generic name
	Most common brand name
	Category

	Citalopram
	Celexa, Cipramil
	Known risk of TdP

	Escitalopram
	Cipralex, Lexapro, Nexito, Anxiset-E, Exodus, Esto, Seroplex, Elicea, Lexamil, Lexam, Entact, Losita
	Known risk of TdP

	Sertraline
	Zoloft, Lustral
	Conditional Risk of TdP

	Clomipramine
	Anafranil
	Conditional Risk of TdP

	Doxepin
	Sinequan, Silenor, Aponal, Adapine, Doxal, Deptran, Sinquan
	Conditional Risk of TdP

	Amitriptyline
	Elavil (Discontinued 6/13), Tryptomer, Tryptizol, Laroxyl, Saroten, Sarotex Lentizol, Endep
	Conditional Risk of TdP

	Paroxetine
	Paxil, Aropax, Pexeva, Seroxat, Sereupin, Seroxat, Deroxat
	Conditional Risk of TdP

	Fluoxetine
	Prozac, Sarafem, Fontex
	Conditional Risk of TdP

	Trazodone
	Desyrel, Oleptro, Beneficat, Deprax, Desirel, Molipaxin, Thombran, Trazorel, Trialodine, Trittico
	Conditional Risk of TdP

	Fluvoxamine
	Faverin, Fevarin, Floxyfral, Dumyrox, Luvox
	Conditional Risk of TdP


	Antiemitc drugs
	

	Generic name
	Most common brand name
	Category

	Domperidone
	Motilium, Motillium, Motinorm Costi, Nomit
	Known risk of TdP

	Ondansetron
	Zofran, Anset, Ondemet, Zuplenz, Emetron, Ondavell, Emeset, Ondisolv, Setronax
	Known risk of TdP

	Palonosetron
	Aloxi
	Possible risk of TdP

	Dolasetron
	Anzemet
	Possible risk of TdP

	Granisetron
	Kytril, Sancuso, Granisol
	Possible risk of TdP

	Tropisetron
	Navoban, Setrovel
	Possible risk of TdP


	Antifungal drugs
	

	Generic name
	Most common brand name
	Category

	Pentamidine
	Pentam
	Known risk of TdP

	Fluconazole
	Diflucan, Trican
	Known risk of TdP

	Itraconazole
	Sporanox, Onmel
	Conditional Risk of TdP

	Amphotericin B
	Fungilin, Fungizone, Abelcet, AmBisome, Fungisome, Amphocil, Amphotec
	Conditional Risk of TdP

	Posaconazole
	Noxafil, Posamol
	Conditional Risk of TdP

	Ketoconazole
	Nizoral, Sebizole, Ketomed, Keton
	Conditional Risk of TdP

	Voriconazole
	VFend
	Conditional Risk of TdP

	Itraconazole
	Sporanox, Onmel
	Conditional Risk of TdP


	Antihistamine drugs
	

	Generic name
	Most common brand name
	Category

	Terfenadine
	Seldane
	Known risk of TdP

	Astemizole
	Hismanal
	Known risk of TdP

	Alimemazine (Trimeprazine)
	Nedeltran, Panectyl, Repeltin, Therafene, Theraligene, Theralen, Theralene, Vallergan
	Possible risk of TdP

	Diphenhydramine
	Benadryl, Nytol, Unisom, Sominex, Dimedrol, Daedalon, Banophen
	Conditional Risk of TdP

	Hydroxyzine
	Atarax, Vistaril, Aterax, Alamon, Durrax, Equipose, Masmoran, Orgatrax, Paxistil Quiess 
	Conditional Risk of TdP


	Antilipemic drugs
	

	Generic name
	Brand name
	Category

	Probucol
	Lorelco
	Known risk of TdP


	Antimalarial drugs
	

	Generic name
	Most common brand name
	Category

	Halofantrine
	Halfan
	Known risk of TdP

	Chloroquine
	Aralen
	Known risk of TdP

	Hydroxychloroquine
	Plaquenil, Quineprox
	Known risk of TdP

	Primaquine phosphate
	
	Possible risk of TdP

	Artenimol/piperaquine
	Eurartesim
	Possible risk of TdP

	Artemether/Lumefantrine
	Coartem
	Possible risk of TdP

	Quinine sulphate
	Qualaquin, Hexaquine
	Conditional Risk of TdP


	Antiparasitic drugs
	

	Generic name
	Brand name
	Category

	Meglumine antimoniate
	Glucantime
	Known risk of TdP


	Antipsychotic drugs
	

	Generic name
	Most common brand name
	Category

	Thioridazine
	Mellaril, Novoridazine, Thioril
	Known risk of TdP

	Levomepromazine (Methotrimeprazine)
	Nosinan, Nozinan, Levoprome
	Known risk of TdP

	Mesoridazine
	Serentil
	Known risk of TdP

	Haloperidol
	Haldol, Aloperidin, Bioperidolo, Brotopon, Dozic, Duraperidol, Einalon S, Eukystol, Halosten
	Known risk of TdP

	Chlorprothixene
	Truxal
	Known risk of TdP

	Levosulpiride
	Lesuride, Levazeo, Enliva
	Known risk of TdP

	Pimozide
	Orap
	Known risk of TdP

	Chlorpromazine
	Thorazine, Largactil, Megaphen
	Known risk of TdP

	Droperidol
	Inapsine, Droleptan, Dridol, Xomolix
	Known risk of TdP

	Chlorpromazine
	Thorazine, Largactil, Megaphen
	Known risk of TdP

	Sultopride
	Barnetil, Barnotil, Topral
	Known risk of TdP

	Sertindole
	Serdolect, Serlect
	Known risk of TdP

	Zuclopenthixol (Zuclopentixol)
	Cisordinol, Clopixol, Acuphase
	Possible risk of TdP

	Clotiapine
	Entumine
	Possible risk of TdP

	Pimavanserin
	Nuplazid
	Possible risk of TdP

	Paliperidone
	Invega, Xepilon
	Possible risk of TdP

	Clozapine
	Clozaril, Fazaclo, Versacloz
	Possible risk of TdP

	Iloperidone
	Fanapt, Fanapta, Zomaril
	Possible risk of TdP

	Zotepine
	Losizopilon, Lodopin, Setous, Zoleptil
	Possible risk of TdP

	Melperone
	Bunil, Buronil, Eunerpan
	Possible risk of TdP

	Perphenazine
	Trilafon, Etrafon/Triavil, Decentan
	Possible risk of TdP

	Flupentixol
	Depixol, Fluanxol
	Possible risk of TdP

	Prothipendyl
	Dominal, Largophren, Timoval, Timovan, Tumovan
	Possible risk of TdP

	Lumateperone
	Caplyta
	Possible risk of TdP

	Lurasidone
	Latuda
	Possible risk of TdP

	Aripiprazole
	Abilify, Aripiprex
	Possible risk of TdP

	Cyamemazine (Cyamepromazine)
	Tercian
	Possible risk of TdP

	Olanzapine
	Zyprexa, Zydis, Relprevv
	Conditional Risk of TdP

	Ziprasidone
	Geodon, Zeldox
	Conditional Risk of TdP

	Risperidone
	Risperdal
	Conditional Risk of TdP

	Quetiapine
	Seroquel
	Conditional Risk of TdP


	Bladder spasm drugs
	

	Generic name
	Most common brand name
	Category

	Terodiline
	Micturin, Mictrol
	Known risk of TdP

	Tolterodine
	Detrol, Detrusitol
	Possible risk of TdP

	Mirabegron
	Myrbetriq
	Possible risk of TdP

	Solifenacin
	Vesicare
	Conditional Risk of TdP


	Antidementia drugs
	

	Generic name
	Most common brand name
	Category

	Donepezil
	Aricept
	Known risk of TdP

	Galantamine
	Reminyl, Nivalin, Razadyne-ER, Lycoremine
	Conditional Risk of TdP


	Multiple sclerosis drugs
	

	Generic name
	Most common brand name
	Category

	Ponesimod
	Ponvory
	Possible risk of TdP

	Fingolimod
	Gilenya
	Possible risk of TdP

	Ozanimod
	Zeposia
	Possible risk of TdP

	Siponimod
	Mayzent
	Possible risk of TdP


	Antidepressant drugs
	

	Generic name
	Most common brand name
	Category

	Mirtazapine
	Remeron
	Possible risk of TdP

	Trimipramine
	Surmontil, Rhotrimine, Stangyl
	Possible risk of TdP

	Imipramine (Melipramine)
	Tofranil
	Possible risk of TdP

	Nortriptyline
	Pamelor, Sensoval, Aventyl, Norpress, Allegron, Noritren, Nortrilen
	Possible risk of TdP

	Desipramine
	Pertofrane, Norpramine
	Possible risk of TdP

	Venlafaxine
	Effexor, Efexor
	Possible risk of TdP

	Tacrolimus
	Prograf, Prograf, Advagraf, Protopic
	Possible risk of TdP

	Oxytocin
	Pitocin, Syntocinon
	Possible risk of TdP


	Anti-hypertensive Drugs
	

	Generic name
	Most common brand name
	Category

	Lacidipine
	Lacipil, Motens
	Possible risk of TdP

	Ketanserin
	Sufrexal
	Possible risk of TdP

	Nicardipine
	Cardene
	Possible risk of TdP

	Diltiazem
	Cardizem
	Conditional Risk of TdP

	Metolazone
	Zytanix, Zaroxolyn, Mykrox
	Conditional Risk of TdP

	Bendroflumethiazide (Bendrofluazide)
	Aprinox, Corzide
	Conditional Risk of TdP

	Torsemide (Torasemide)
	Demadex, Diuver, Examide
	Conditional Risk of TdP

	Furosemide (frusemide)
	Lasix, Fusid, Frumex, Lasilix
	Conditional Risk of TdP

	Indapamide
	Lozol, Natrilix, Insig
	Conditional Risk of TdP

	Hydrochlorothiazide
	Apo-Hydro, Aquazide H, BP Zide, Dichlotride, Hydrodiuril, HydroSaluric
	Conditional Risk of TdP


	Other drugs
	

	Generic name
	Most common brand name
	Category

	Cisapride
	Propulsid
	Known risk of TdP

	Cilostazol
	Pletal
	Known risk of TdP

	Levomethadyl acetate
	Orlaam
	Known risk of TdP

	Methadone
	Dolophine, Symoron, Amidone, Methadose, Physeptone, Heptadon
	Known risk of TdP

	Ibogaine
	
	Known risk of TdP

	Terlipressin
	Teripress, Glypressin, Terlipin, Remestyp, Tresil, Teriss
	Known risk of TdP

	Anagrelide
	Agrylin, Xagrid
	Known risk of TdP

	Tiapride
	Tiapridal, Italprid, Sereprile, Tialaread, Tiaryl, Tiaprim, Tiaprizal, Sereprid, Tiapridex
	Possible risk of TdP

	Betrixaban
	Bevyxxa
	Possible risk of TdP

	Alfuzosin
	Uroxatral
	Possible risk of TdP

	Lithium
	Eskalith, Lithobid
	Possible risk of TdP

	Osilodrostat
	Isturisa
	Possible risk of TdP

	Levoketoconazole
	Recorlev
	Possible risk of TdP

	Pasireotide
	Signifor
	Possible risk of TdP

	Perflutren lipid microspheres
	Definity, Optison
	Possible risk of TdP

	Levetiracetam
	Keppra
	Possible risk of TdP

	Tazemetostat
	Tazverik
	Possible risk of TdP

	Vardenafil
	Levitra
	Possible risk of TdP

	Eliglustat
	Cerdelga
	Possible risk of TdP

	Lopinavir/Ritonavir
	Kaletra, Aluvia
	Possible risk of TdP

	Efavirenz
	Sustiva
	Possible risk of TdP

	Voclosporin
	Lupkynis
	Possible risk of TdP

	Tizanidine
	Zanaflex, Sirdalud
	Possible risk of TdP

	Pitolisant (Tiprolisant)
	Wakix
	Possible risk of TdP

	Buprenorphine
	Butrans, Belbuca, Bunavail, Buprenex, Subutex, Suboxone, Zubsolv
	Possible risk of TdP

	Levomethadone
	
	Possible risk of TdP

	Tramadol
	Crispin, Ralivia ER, Ralivia Flashtab, Tramadolum, Tramal, Tramodol, Tridural
	Possible risk of TdP

	Oliceridine
	Olinvyk
	Possible risk of TdP

	Hydrocodone - ER
	Hysingla ER, Zohydro ER
	Possible risk of TdP

	Apomorphine
	Apokyn, Ixense, Spontane, Uprima
	Possible risk of TdP

	Mifepristone
	Korlym, Mifeprex
	Possible risk of TdP

	Dextromethorphan/Quinidine
	Nuedexta
	Possible risk of TdP

	Dexmedetomidine
	Precedex, Dexdor, Dexdomitor
	Possible risk of TdP

	Remimazolam
	Byfavo
	Possible risk of TdP

	Felbamate
	Felbatol
	Possible risk of TdP

	Ezogabine (Retigabine)
	Potiga, Trobalt
	Possible risk of TdP

	Nusinersen
	Spinraza
	Possible risk of TdP

	Valbenazine
	Ingrezza
	Possible risk of TdP

	Pretomanid
	
	Possible risk of TdP

	Bedaquiline
	Sirturo
	Possible risk of TdP

	Delamanid
	Deltyba
	Possible risk of TdP

	Carbetocin
	Pabal, Lonactene, Duratocin
	Possible risk of TdP

	Saquinavir
	Invirase(combo)
	Possible risk of TdP

	Rilpivirine
	Edurant, Complera, Eviplera, Juluca
	Possible risk of TdP

	Atomoxetine
	Strattera
	Possible risk of TdP

	Atazanavir
	Reyataz, Evotaz
	Conditional Risk of TdP

	Famotidine
	Pepcid, Fluxid, Quamatel
	Conditional Risk of TdP

	Amantadine
	Symmetrel, Symadine
	Conditional Risk of TdP

	Loperamide
	Imodium
	Conditional Risk of TdP

	Omeprazole
	Losec, Prilosec, Zegerid, Mopral
	Conditional Risk of TdP

	Lansoprazole
	Prevacid, Ogast
	Conditional Risk of TdP

	Cimetidine
	Tagamet
	Conditional Risk of TdP

	Famotidine
	Pepcid, Fluxid, Quamatel
	Conditional Risk of TdP

	Esomeprazole
	Nexium, Nexum, Inexium
	Conditional Risk of TdP

	Cimetidine
	Tagamet
	Conditional Risk of TdP

	Amisulpride
	Barhemsys, Solian, Supitac, Soltus, Amitrex, Amazeo
	Conditional Risk of TdP

	Metoclopramide
	Reglan, Gimoti, Afipran, Maxolon, Cerucal, Clopamon, Clopra, Maxeran, Maxolon
	Conditional Risk of TdP

	Chloral hydrate
	Aquachloral, Novo-Chlorhydrate, Somnos, Noctec, Somnote
	Conditional Risk of TdP

	Eperisone
	Myonal, Epry
	Conditional Risk of TdP

	Telaprevir
	Incivo, Incivek
	Conditional Risk of TdP

	Nelfinavir
	Viracept
	Conditional Risk of TdP

	Atazanavir
	Reyataz, Evotaz
	Conditional Risk of TdP

	Amantadine
	Symmetrel, Symadine
	Conditional Risk of TdP

	Dextroamphetamine (Dexamfetamine)
	Dexedrine, dexamphetamine, dexamfetamine, (S)-(+)-amphetamine, Dextrostat, Dexedrine
	Special risk

	Albuterol (salbutamol)
	Proventil, Ventolin, Ventolin-HFA, Accuneb, Combivent, Vospire-ER, ProAir HFA, Duoneb
	Special risk

	Amphetamine (Amfetamine)
	Adderal-XR, Dexedrine, Dextroamp
	Special risk

	Fenoterol
	Berotec, Berodual N
	Special risk

	Diethylpropion (amfepramone)
	Tenuate, Tepanil
	Special risk

	Lisdexamfetamine
	Vyvanse
	Special risk

	Phendimetrazine
	Bontril, Adipost, Anorex, Plegine, Appecon, Melfiat, Obezine, Phendiet, Prelu-2, Statobex
	Special risk

	Sibutramine
	Meridia
	Special risk

	Benzphetamine
	Didrex, Recede
	Special risk

	Phenylephrine
	Neosynephrine
	Special risk

	Sibutramine
	Meridia
	Special risk

	Dopamine
	Intropine
	Special risk

	Diethylpropion (amfepramone)
	Tenuate, Tepanil
	Special risk

	Fenfluramine
	Fintepla
	Special risk

	Fenoterol
	Berotec, Berodual N
	Special risk

	Vilanterol/fluticasone furoate
	Breo Ellipta
	Special risk

	Midodrine
	ProAmatine, Amatine, Gutron
	Special risk

	Albuterol (salbutamol)
	Proventil, Ventolin, Ventolin-HFA, Accuneb, Combivent, Vospire-ER, ProAir HFA, Duoneb
	Special risk

	Methylphenidate
	Ritalin, Concerta, Focalin, Daytrana, Methylin, Metadate CD
	Special risk

	Levalbuterol (Levsalbutamol)
	Xopenex, Levolin, Axazest
	Special risk

	Dobutamine
	Dobutrex
	Special risk

	Pseudoephedrine
	PediaCare, Sudafed
	Special risk

	Vilanterol/fluticasone furoate
	Breo Ellipta
	Special risk

	Phenylephrine
	Neosynephrine
	Special risk

	Olodaterol
	Striverdi Respimat
	Special risk

	Phendimetrazine
	Bontril, Adipost, Anorex, Plegine, Appecon, Melfiat, Obezine, Phendiet, Prelu-2, Statobex
	Special risk

	Epinephrine (Adrenaline)
	Primatene, Bronkaid
	Special risk

	Albuterol (salbutamol)
	Proventil, Ventolin, Ventolin-HFA, Accuneb, Combivent, Vospire-ER, ProAir HFA, Duoneb
	Special risk

	Isoproterenol (isoprenaline)
	Medihaler-Iso, Isuprel
	Special risk

	Diethylpropion (amfepramone)
	Tenuate, Tepanil
	Special risk

	Lisdexamfetamine
	Vyvanse
	Special risk

	Oxymetazoline
	Afrin, Otrivin, Vicks Sinex, Zicam
	Special risk

	Dobutamine
	Dobutrex
	Special risk

	Fluticasone And Salmeterol
	Advair, Seretide
	Special risk

	Formoterol
	Foradil, Foradile, Oxeze, Oxis, Atock, Atimos, Atimos Modulite, Perforomist, Dulera
	Special risk

	Dopamine
	Intropine
	Special risk

	Xylometazoline (Xylomethazoline)
	Sinosil, Aqua Maris
	Special risk

	Dexmethylphenidate
	Focalin, Focalin-XR, Attenade
	Special risk


TdP, torsades de pointes.
Table S10. Contraindications and cautions with AADs.75,78
	Drug
	Contraindicationsa
	Cautions

	Adenosine


	SSS, symptomatic bradycardia or 2nd- or 3rd-degree AVB (in absence of pacemaker), known pre-excitation, severe hypotension, decompensated HF, unstable angina, COPD with evidence of bronchospasm (e.g. asthma)

High doses of theophylline are advised to reverse the effects of adenosine


	· It is advised toonly be used in-hospital with monitoring and cardio-respiratory resuscitation equipment available for immediate use. Immediate drug discontinuation in the presence of angina, severe bradycardia, hypotension, severe respiratory difficulties, or cardiac arrest. In patients with asthma or COPD, adenosine may precipitate or aggravate bronchospasm; replace adenosine by verapamil.

· In AFL, adenosine may induce 1:1 conduction and rapid ventricular rate and may occasionally cause or accelerate pre-excited atrial arrhythmias

· AF may occur following adenosine by a direct pulmonary vein triggering or increasing heterogeneity of repolarization. 

· Because of the risk of severe hypotension, use with caution in patients with coronary stenosis, uncorrected hypovolaemia, stenotic valvular heart disease, left-to-right shunt, pericarditis or pericardial effusion, autonomic dysfunction, or stenotic carotid artery disease with cerebrovascular insufficiency

· Severe bradycardia would favour the occurrence of TdP, especially in patients with prolonged QT intervals.

· Adenosine may trigger convulsions in susceptible patients

· A decreased response of adenosine has been reported in children

	Amiodarone

(PO)
	Sinus bradycardia, sinus node dysfunction or and 2nd- or 3rd-degree heart block unless a pacemaker is present. Infranodal conduction disease, cardiogenic shock, severe hypotension or severe chronic lung disease, history of thyroid dysfunction or hypersensitivity to amiodarone or to iodine. Prolonged QT interval or combination with drugs that may induce TdP. Hypersensitivity to iodine.
Pregnancy and lactation 


	· Adjust dosage based on adverse reactions and therapeutic response. Baseline QTc >500 ms, conditions and drugs that prolong the QT interval, hypo/hyperthyroidism, lung diseases, severe liver disease, SBP <90 mmHg. Amiodarone ampoule contains benzyl alcohol, which may cause fatal ‘gasping syndrome in infants and children up to 3 years old.

· Amiodarone produces frequent extracardiac side-effects. Patients on chronic treatment are advised tobe periodically supervised for ocular, pulmonary, liver, thyroid gland, skin, and peripheral nervous system toxicity. 
· Adverse effects are usually dose-related: the minimum effective maintenance dose is advised tobe used
· Because of its extracardiac-effects and numerous drug interactions, amiodarone is advised tobe a second-line treatment when other choices are possible

· Because of its long half-life, adverse effects persist weeks or months after drug discontinuation
· I.v. amiodarone is advised tobe initiated and monitored only under hospital or specialist supervision

	Antazoline
	Structural heart disease
	LV dysfunction, reduced LVEF

	Atropine


	Urinary retention obstruction, achalasia of the oesophagus, paralytic ileus, pyloric stenosis, ulcerative colitis, toxic megacolon, narrow-angle glaucoma, tachycardia. Avoid in patients after heart transplant.
	It may precipitate acute glaucoma and urinary retention in individuals with prostatic hypertrophy; formation of viscid plugs in individuals with chronic lung disease. Excessive increase in heart rate may be problematic in patients with acute MI

	Bepridil
	Sinus bradycardia, SSS or s2nd- or 3rd-degree AVB unless a functioning ventricular; history of serious ventricular arrhythmias, hypotension (SBP <90 mmHg), uncompensated HF, congenital LQTS, coadministration with QT prolonging drugs
	Recent MI (these patients were excluded from trials), pulmonary interstitial fibrosis

QT prolongation in the presence of hypokalaemia

	Cibenzoline
	Sinus dysfunction, AV conduction disturbance, bundle branch block, structural heart disease (MI, HF, hypertrophic or dilated cardiomyopathy); Brugada syndrome, atrial flutter. Severe renal impairment
	LV dysfunction, reduced LVEF, angle-closure glaucoma, difficulty in urination. Avoid driving. Cibenzoline can increase endocardial pacing thresholds. Reduce the dose in elderly and in patients with renal impairment (its half-life increases to >20 hours), Monitor clinical response in patients with renal impairment or reduced LVEF

	Class II AAD: (-adrenergic antagonists
	Severe bradycardia, SSS and 2nd- and 3rd-degree AVB without pacemaker, cardiogenic shock, severe hypotension (SBP <100/60 mmHg), unstable/decompensated HF, acute phase of MI, Prinzemetal’s angina, non-treated phaeochromocytoma, COPD with bronchospasm or asthma. Severe peripheral vascular disease with rest ischaemia. Untreated pheochromocytoma. Severe depression (avoid propranolol). Metabolic acidosis

Esmolol: pulmonary hypertension


	· Patients with diabetes (can mask certain signs of hypoglycaemia), hypovolemia, peripheral vasculopathies (Raynaud’s disease or syndrome, intermittent claudication) or COPD. Patients may be unresponsive to the usual doses of epinephrine used to treat anaphylactic or anaphylactoid reactions. 

· Abrupt withdrawal of β-blockers may result in exacerbation of angina, rebound hypertension, ventricular arrhythmias

· Cardioselective β1-blockers at low doses are of choice in patients with reversible bronchospasm.

· β-blockers can mask symptoms of hyperthyroidism. Avoid in patients with phaeochromocytoma, without prior α-blockade.

· Renal impairment: avoid or reduce the dose of β-blockers excreted predominantly in the urine (atenolol, sotalol).

· Liver impairment: avoid β-blockers with higher hepatic clearance (acebutolol, carvedilol, metoprolol, propranolol, timolol). Use agents with renal clearance (atenolol, nadolol, sotalol).

· Patients with cold extremities, Raynaud’s phenomenon, and absent pulses: avoid non-selective agents; consider carvedilol and nebivolol

· Atenolol and nadolol have the advantage of fewer central nervous system side effects when compared to other beta-blockers

	Class IV AADs:

· Diltiazem Verapamil
	SSS, marked bradycardia or 2nd- or 3rd-degree AVB without a pacemaker; severe hypotension (SBP <90 mmHg), HFrEF ((40%) or cardiogenic shock; AF/AFL and anterograde conduction over an accessory pathway. Wide QRS tachycardia. Acute MI complicated by bradycardia, unstable angina or marked hypotension. Severe aortic stenosis or obstructive cardiomyopathy. 

In post-MI patients with pre-existing poor LV function, they increase mortality.
Avoid verapamil in children younger than 1 year
.
	· Under close supervision in patients with mild bradycardia, first-degree AVB, or prolonged PR interval; doses are advised not to be increased if heart rate <50 bpm

· Their negative inotropic effects appear in patients with LV dysfunction or HFrEF or treated with (-blockers. I.v. β-blockers are advised tobe discontinued during therapy with diltiazem or verapamil.

· Reduce the dose of verapamil in patients with hepatic dysfunction or treated with drugs that decrease hepatic blood flow and, in the elderly

· In wide QRS complex VT, verapamil-induced hypotension may lead to CV collapse, VF, and death

	Digoxin


	Intermittent complete or advanced AV block, bradycardia or SSS without a pacemaker. Hypertrophic obstructive cardiomyopathy with outflow tract obstructions unless concomitant atrial AF and HF. VT/VF, supraventricular arrhythmias associated with an accessory AV pathway, arrhythmias caused by cardiac glycoside intoxication. Severe hypokalaemia, hypertrophic obstructive cardiomyopathy. Known hypersensitivity to digoxin

Narrow therapeutic index


	· Advanced age, renal failure (adapt dose in CKD patients), hypokalaemia, hypomagnesaemia, hyperkalaemia (increases the risk of AVB), hypercalcemia, hypoxemia, hypothyroidism, severe myocarditis, amyloidosis and acute MI increase digitalis-related arrhythmias. 

· Monitor ECG and serum electrolytes. High plasma levels (>2 ng/mL) produce proarrhythmia and increase mortality.
· Lower doses in hypothyroidism; higher doses in hyperthyroidism

· Reduce the dose of digoxin for 1 to 2 days before electrical cardioversion of AF. Treatment of life-threatening arrhythmias with antidigoxin Fab fragments.

· Digoxin accelerates antegrade conduction over the accessory pathway and may precipitate VT/VF.

· Digoxin doses is advised tobe reduced in patients with hypothyroidism; increase the dose in patients with hyperthyroidism. When treating hyperthyroidism, the dosage is advised tobe gradually reduced as thyroid function comes under control.
· Digoxin is advised tobe withheld for 24h before cardioversion. DC cardioversion is inappropriate in digitalis-induced arrhythmias

	Disopyramide


	Bradycardia, second or third degree AVB, bundle-branch block associated with first degree AVB, bifascicular block and severe sinus node disease unless a pacemaker is present. Severe intraventricular conduction disturbances Hypotension, severe HF, reduced LVEF (unless due to arrhythmia), CAD, previous MI, cardiogenic shock. Inherited long QT syndrome. Severe renal or hepatic impairment. Brugada syndrome, congenital or acquired long QT syndrome
	· Monitor ECG, BP and serum potassium/magnesium levels

· Risk of proarrhythmia increases in patients with hypokalaemia or structural heart disease. Discontinue if signs of symptomatic bradycardia, depression of intracardiac conduction (e.g., PR interval prolongation, QRS widening >25%), QT >500 ms, proarrhythmia or hypotension

· Anticholinergic actions: urinary retention, narrow angle glaucoma and benign prostatic hypertrophy. It shortens AV nodal refractoriness and can produce a paradoxical increase in the ventricular rate in patients with atrial flutter/AF; administer AV nodal drugs (digoxin, diltiazem, verapamil, β-blockers) prior to therapy.

· Disopyramide: treatment is advised tobe initiated in-hospital. Because of its negative inotropism, careful monitoring is required in patients with decompensated HF secondary to an arrhythmia. Monitor blood glucose levels due to the risk of hypoglycaemia. Pregnancy: disopyramide produces uterine contractions

	Dofetilide
	If CrCl <20 mL/min, baseline QTc >440 ms (>500 msec with ventricular conduction problems) or previous TdP. Avoid other QT-prolonging drugs

	· Start dofetilide only in patients placed for at least 3 days in a facility that can provide CrCl calculation, ECG monitoring and resuscitation. The risk of TdP increases in women, patients with bradycardia, AVB, severe HF, recent MI, hypokalaemia/hypomagnesemia, prolonged baseline QT or after conversion of AF to sinus rhythm or treated with QT-prolonging drugs. Dosage adjustments based on QTc interval and CrCl

	Dronedarone
	Bradycardia, 2nd- or 3rd-degree AVB, complete bundle branch block, distal block, sinus node dysfunction, atrial conduction defects, or sick sinus syndrome, unless a pacemaker is present. Patients in unstable hemodynamic conditions, Previous or current HF or LV systolic dysfunction, baseline QTc >500ms, severe hepatic or renal impairment (CrCl <30mL/min), liver and lung toxicity with previous use of amiodarone. Increases mortality in patients with recent decompensated HF or permanent AF
	· Increased risk of death, stroke, and HF in patients with decompensated HF or permanent AF. Coadministration with CYP3A inhibitors or QT-prolonging drugs. If QTc Bazett interval is ≥500 ms, discontinue therapy

· Hypokalaemia increases the incidence of dronedarone-induced QT prolongation.



	Etripamil
	
	Hypotension, history of symptomatic HF or pulmonary oedema, ventricular pre-excitation, 2nd- or 3th-degree AVB

	Flecainide
	Structural heart disease, severe hypotension, cardiogenic shock, hemodynamically significant valvular heart disease. Severe bradycardia, sinus node dysfunction, atrial conduction defects, second degree or greater AVB, bundle branch block or distal block unless pacing rescue is available. Long standing AF, asymptomatic or mildly symptomatic ventricular arrhythmias, known Brugada syndrome, acquired or congenital LQTS (other than LQTS3)

They increase mortality in patients with previous MI

Avoid in patients with existing poor thresholds or nonprogrammable pacemakers unless suitable pacing rescue is available
	· Caution with sinoatrial/AV conduction disturbances (unless a pacemaker is present). Proarrhythmia in patients with HF, LQTS, intraventricular conduction abnormalities. Discontinue when the QRS widening > 25% above baseline or with left bundle-branch block or any other conduction block >120 ms.
· Patients with impaired renal function (CrCl <35 mL/min/1.73 m2) or severe liver disease. 

· CYP2D6 poor metabolizers: reduce the dose 50%. Intermediate metabolizers: reduce to by 25% (flecainide)


	Ibutilide (i.v.)
	Baseline QTc >440 ms, advanced or unstable heart disease, LQTS, history of polymorphic VT or proarrhythmia, bradycardia or SSS, severe LV hypertrophy or low LVEF

Pretreatment with with Magnesium sulfate can reduce the risk of TdP 
	· Because of the risk of proarrhythmia (TdP) the patients are advised tobe monitored for at least 4 hours after the start of infusion. The risk increases in patients with QT prolongation, HF, electrolyte disturbances, renal impairment, bradycardia or recent MI

· Stop infusion if the QTs is >500 ms or conversion to sinus rhythm occurs

· I.v. magnesium may decrease the risk of ventricular arrhythmias

	Ivabradine
	Resting rate <70 bpm, SSS, sinoatrial block, or third-degree AVB (unless a functioning demand pacemaker is present), cardiogenic shock, acute MI, severe hypotension (< 90/50 mmHg), severe hepatic insufficiency; unstable angina. Combination with potent P4503A4 inhibitors

Tablets contain lactose; avoid in patients with galactose intolerance, Lapp lactase deficiency, or glucose–galactose malabsorption
	· It is advised tobe administered with caution in patients with mild hepatic impairment and retinitis pigmentosa, and severe HF (NYHA class IV).

· Chronic HF patients with intraventricular conduction defects (RBBB or LBBB) and ventricular desynchrony are advised tobe monitored closely. Women of child-bearing potential not using appropriate contraceptive measure. Coadministration with verapamil or diltiazem which are moderate CYP3A4 inhibitors

	Lidocaine 


	Hypersensitivity to lidocaine or amide-type local anaesthetic, Adams-Stokes syndrome, cardiogenic shock. SA/AV/intraventricular heart block in the absence of a pacemaker, HF, 2nd- and 3rd-degree heart block (unless a functioning pacemaker present), Wolff-Parkinson-White Syndrome. Lidocaine is advised not to be given prophylactically; only against serious ventricular arrhythmias.
	· HF, bradycardia, liver disease, severe respiratory depression or recent MI. Discontinue immediately with signs of excessive depression of intracardiac conduction (PR and QRS prolongation, QRS). Toxicity risk increases in patients with pseudocholinesterase deficiency.

· Constant ECG monitoring is necessary during i.v. administration. Resuscitative equipment is advised tobe immediately available for the management of severe adverse CV, respiratory, or CNS effects. 

· Lidocaine is advised tobe used with caution in patients with epilepsy, liver disease, CHF, severe renal disease, marked hypoxia, severe respiratory depression, hypovolaemia, or shock

	Magnesium sulfate
	Myocardial damage, diabetic coma, heart block, hypermagnesemia, hypercalcemia, severe renal impairment
	Renal impairment, myasthenia gravis or other neuromuscular disease, hypomagnesemia and hypokalaemia. In digitalized patients. Monitor renal function, blood pressure, respiratory rate, and deep tendon reflex

	Mexiletine
	Cardiogenic shock, 2nd- or 3th-degree AVB without a pacemaker, bundle branch block, bifascicular and trifascicular block, previous MI or abnormal Q-waves, severe HF. Drugs producing TdP


	Severe HF, hypotension, history of seizures. Because of the risk of proarrhythmia, avoid in patients with asymptomatic VPCs or conduction disturbances. Co-administration with QT-prolonging drugs. Electrolytic disturbances (hypokalaemia, hyperkalaemia, hypomagnesaemia may increase the risk of proarrhythmia

	Nicorandil
	Severe hypotension, shock, hypovolemia, acute pulmonary oedema, aortic stenosis or left ventricular dysfunction with low filling pressures
	Nicorandil-induced ulceration may occur at different locations, they are refractory to treatment and most only respond to drug withdrawal. Patients with diverticular disease are at risk of fistula formation or bowel perforation during nicorandil treatment

	Pilsicainide
	Sinus dysfunction, AV conduction disturbance, bundle branch block, structural heart disease (MI, HF, hypertrophic or dilated cardiomyopathy); Brugada syndrome, atrial flutter
	Increased risk of proarrhythmias with other AADs and in patients with renal dysfunction

Check elevations in liver transaminases

	Quinidine
	Bradycardia, second or third degree AVB, bundle-branch block associated with first degree AVB, bifascicular block and severe sinus node disease unless a pacemaker is present. Severe intraventricular conduction disturbances Hypotension, severe HF, reduced LVEF (unless due to arrhythmia), CAD, previous MI, cardiogenic shock. Inherited long QT syndrome. Severe renal or hepatic impairment. Brugada syndrome, congenital or acquired long QT syndrome. Myasthenia gravis, severe hepatic impairment.


	· Monitor ECG, BP and serum potassium/magnesium levels

· Risk of proarrhythmia increases in patients with hypokalaemia or structural heart disease

· Discontinue if signs of symptomatic bradycardia, depression of intracardiac conduction (e.g., PR interval prolongation, QRS widening >25%), QT >500 ms, proarrhythmia or hypotension

· Quinidine: patients with prior thrombocytopenic purpura or myasthenia gravis.

· Anticholinergic actions: they shorten AV nodal refractoriness and can produce a paradoxical increase in the ventricular rate in patients with atrial flutter/AF; administer AV nodal drugs (digoxin, diltiazem, verapamil, β-blockers) prior to therapy. Urinary retention, narrow angle glaucoma and benign prostatic hypertrophy.

	Procainamide
	Bradycardia, second or third degree AVB, bundle-branch block associated with first degree AVB, bifascicular block and severe sinus node disease unless a pacemaker is present. Severe intraventricular conduction disturbances Hypotension, severe HF, reduced LVEF (unless due to arrhythmia), CAD, previous MI, cardiogenic shock. Inherited long QT syndrome. Severe renal or hepatic impairment. Brugada syndrome, congenital or acquired long QT syndromes
Severe renal failure, myasthenia gravis, patients sensitive to procaine or other ester-type local anaesthetics or lupus erythematosus
	· Monitor ECG, BP and serum potassium/magnesium levels

· Risk of proarrhythmia increases in patients with hypokalaemia or structural heart disease

· Discontinue if signs of symptomatic bradycardia, depression of intracardiac conduction (e.g., PR interval prolongation, QRS widening >25%), QT >500 ms, proarrhythmia or hypotension 

	Propafenone
	Structural heart disease, severe hypotension, cardiogenic shock or hemodynamically significant valvular heart disease. Severe bradycardia, sinus node dysfunction, atrial conduction defects, second degree or greater AVB, bundle branch block or distal block unless pacing rescue is available. Long standing AF, asymptomatic or mildly symptomatic ventricular arrhythmias, known Brugada syndrome, acquired or congenital LQTS (other than LQTS3)

They increase mortality or cardiac arrest in patients with previous MI

Avoid in patients with existing poor thresholds or nonprogrammable pacemakers unless suitable pacing rescue is available
	· Caution with SA/AV conduction disturbances (unless a pacemaker is present). Proarrhythmia in patients with HF, LQTS, intraventricular conduction abnormalities and structural heart disease. Discontinue when the QRS widening > 25% above baseline or with left bundle-branch block or any other conduction block >120 ms. They increase endocardial pacing thresholds. ECG monitoring to identify patients at risk of proarrhythmia 

· Propafenone: may exacerbate bronchospasm and myasthenia gravis. 
· CYP2D6 poor metabolizers: reduce the dose and monitor the ECG



	Ranolazine
	Severe renal impairment (creatinine clearance < 30 ml/min), moderate or severe hepatic impairment, concomitant administration of potent CYP3A4 inhibitors or Class IA or Class III (other than amiodarone) antiarrhythmics 

Ranolazine contains lactose: avoid in patients with galactose intolerance, the Lapp lactase deficiency, or glucose-galactose malabsorption
	Patients treated with moderate CYP3A4 inhibitors or P-gp inhibitors, with mild hepatic impairment, mild-moderate renal impairment (crCl 30–80 mL/min), patients with low weight (≤ 60 kg), HF (NYHA Class III–IV), QT prolongation (e.g. congenital LQTS other than LQTS3), taking QT-prolonging drugs or with a previous history of VT

	Sotalol


	Sinus bradycardia, SSS or 2nd- and 3rd-degree AVB (unless a pacemaker is present); congenital/acquired LQTS; cardiogenic shock or decompensated HF, Prinzmetal’s angina, Raynaud’s phenomenon and severe peripheral circulatory disturbances, metabolic acidosis, renal failure (CrCl <10 mL/ min); asthma or COPD; serum potassium <4 mEq/L. Untreated phaeochromocytoma. Hypotension (except due to arrhythmia)
	· The risk of TdP increases in females, at high doses (>320mg/day) and in patients with bradycardia, baseline QTc >450ms, renal impairment, electrolyte disturbances (hypokalaemia, hypomagnesaemia), severe HF severe HF (NYHA class III-IV), treated with QT-prolonging drugs or with congenital LQTS. Sotalol can exacerbate bronchospasm.

· Avoid abrupt drug withdrawal in patients with CAD or hypertension

· ECG and renal function are advised tobe closely monitored

· Risk of bronchospasm is asthmatic patients, of masking signs and symptoms of hypoglycemia in diabetics

	Vernakalant
	Hypotension (SBP <100 mm Hg), recent ACS (within the last 30 days), severe structural heart disease (NYHA class III-IV, aortic stenosis), uncorrected basal QT >440 msec. Severe bradycardia, sinus node dysfunction or 2nd- and 3rd-degree heart block in the absence of a pacemaker. Use of IV class I or III AADs within 4h prior to vernakalant. Atrial flutter
	· Patients with hypotension, bradycardia, valvular heart disease. Limited information in patients with valvular stenosis, hypertrophic obstructive cardiomyopathy, restrictive cardiomyopathy, constrictive pericarditis or severe hepatic impairment

· The risk of transient hypotension and arrhythmias increases in patients with HF or valvular heart disease

· Resumption or initiation of oral maintenance antiarrhythmic therapy is advised starting 2 hours after vernakalant administration.

· Ineffective in patients with AFL; decreased efficacy in elderly patients 


AAD, antiarrhythmic drugs; ACS, acute coronary syndromes; AF, atrial fibrillation; AFL, atrial flutter; AV, atrio-ventricular; AVB, atrio-ventricular block; BP, blood pressure; CAD, coronary artery disease; CKD, chronic kidney disease; CNS, central nervous system; COPD, chronic obstructive pulmonary disease; Cp, plasma levels; CrCl, creatinine clearance; CV, cardiovascular; HF, heart failure; IDC, implantable cardioverter-defibrillator; I;v;, intravenous; LBBB, left bundle-branch block; LQTS, long QT syndrome; LVEF, left ventricular ejection fraction; MI, myocardial infarction; PO, oral administration; PSVT, paroxysmal supraventricular tachycardia; PVCs, premature ventricular beats; RBBB, right bundle-branch block; SA, sinoatrial; SBP, systolic blood pressure; SSS, sick sinus syndrome; TdP, torsades de pointes; VF, ventricular fibrillation; VPC, ventricular premature contractions; VT, ventricular tachycardia; WPW, syndrome de Wolff-Parkinson-White;
aHypersensitivity to the active substance or to any of the excipients.
Table S11. Pharmacological therapy for arrhythmias in infants and children.84
	Arrhythmias
	Drug
	Dose
	Comments

	Documented narrow QRS tachycardia

	Acute treatment 
	Vagal manoeuvres
	
	

	
	Adenosine (IV)


	Rapid i.v. bolus: a) for infants: 0.15 mg/kg. For >1 year of age: 0.1 mg/kg 

Increasing dosage up to 0.3 mg/kg.
	

	
	Verapamil (i.v.)
	0.1 mg/kg slowly over 2 min
	Avoid in infants <1 year of age.

	
	Flecainide (i.v.)
	1.5–2 mg/kg over 5 min
	Avoid in patients with structural heart disease. Milk reduces flecainide absorption.

	
	Propafenone (i.v.)
	Loading: 2 mg/kg over 2 h. Maintenance: 4–7 mg/kg/min
	

	
	Amiodarone (i.v.)
	Loading: 5–10 mg/kg over 60 min. Maintenance dose: 5–15 mg/kg/min
	It may take hours until successful conversion to SR occurs. The safety and efficacy of amiodarone in children has not been established

	Oral prophylactic AADs for SVT and VT in infants and children
	Digoxin 
	
	Bradycardia.a Children require proportionally larger doses than adults on the basis of body weight/surface area.

	
	Propranolol 
	1–3 mg/kg three times daily
	Bradycardia,a asthmaa

	
	Atenolol 
	0.3–1.3 mg/kg three times daily
	Bradycardia,a asthmaa

	
	Verapamil 
	4–8 mg/kg three times daily
	Bradycardia,a reduced LV function.a Avoid in infants.

	
	Flecainide 
	2–7 mg/kg twice daily
	QRS duration 25% above baseline,a CrCl <50 mg/mL,a reduced LVEF.a Caution if conduction system disease.a
Flecainide is not approved for use in children below the age of 12 years.

	
	Propafenone 
	200–600 mg/m2
	QT interval >500 ms,a conduction

system diseasea and renal impairmenta Contraindicated if reduced LVEF. 

	
	Sotalol 
	2–8 mg/kg twice daily
	Contraindicated: significant LVH, systolic HF, pre-existing QT prolongation, hypokalaemia, CrCl <50 mg/mL and asthma. Careful dose adjustment based on renal dysfunction.

	
	Amiodarone 
	Loading: 10 mg/kg for 10 days. Maintenance: 5 mg/kg/day
	Caution with QT-prolonging drugs.a Reduce the dose of vitamin K digoxin.a 

	WPW syndrome and recurrent and/or symptomatic SVT and age <5 years
	Flecainide, propafenone; sotalol; amiodarone
	
	

	WPW syndrome and recurrent and/or symptomatic SVT and age >5 years
	Flecainide, propafenone, sotalol; amiodarone
	
	

	Single or infrequent SVT (no pre-excitation), age >5 years
	(-blockers 

‘Pill-in-Pocket’: flecainide (3 mg/kg), diltiazem (120 mg) + Propranolol (80 mg), Sotalol
	
	

	Sinus tachycardia
	(-blockers
	
	

	Sinus node reentrant tachycardia
	Digoxin
	
	Avoid in WPW patients

	AV nodal reentrant tachycardia
	(-blockers, class IV AADs 
	
	Avoid verapamil in infants

	
	Flecainide, propafenone
	
	Patients who do not respond to AV nodal-blocking agents without structural heart disease. Class IC combined with a (-blocker enhance efficacy and reduce the risk of 1:1 conduction over the AV node if AFL occurs

	Junctional tachycardias

	1) Junctional ectopic tachycardia
	Amiodarone (PO, i.v.)
	
	Amiodarone combined with digoxin, (-blockers or flecainide if unsatisfactory response

	2) Permanent junctional reciprocating tachycardia
	Amiodarone and verapamil (both eventually combined with digoxin) and Class IC drugs
	
	Avoid verapamil in infants

	3) Accessory pathway-mediated tachycardias


	Disopyramide

Flecainide, propafenone

Class III: amiodarone,b sotalol
	Sotalol: 2–4 mg/kg/day for neonates and children <6 years; 3–6 mg/kg/day for infants and children >6 years
	Amiodarone if other drugs fail to control the arrhythmia and catheter ablation is not an option.

safety and efficacy of disopyramide in children < 18 years has not been established

	Atrial focal tachycardia
	Digoxin as first option with a Class IC drug; amiodarone as a 2nd option
	
	

	Multifocal atrial tachycardia
	Digoxin in combination

with a Class III or IC drug.
	
	Ibutilide can be an option

	Acute treatment of wide QRS tachycardia in infants and children

	1) Wide QRS tachycardia of unknown mechanism
	Lidocaine (i.v.)
	1 mg/kg (up to 3 doses in 10 min); then 20–50 mg/kg/min
	

	
	Procainamide (i.v.)
	
	

	
	Amiodarone (i.v.)
	
	

	
	Esmolol (i.v.) 
	Bolus 100-500 ((g/kg; then 25–100 μg/kg/min
	

	
	Magnesium sulphate
	
	Antidromic conduction through an accessory AV pathway excluded

	2) Antidromic tachycardia, pre-excited AF
	Flecainide (i.v.)
	
	

	3) Monomorphic VT
	Propranolol (i.v.), lidocaine (i.v.), sotalol (i.v.)
	
	

	4) Polymorphic VT
	Propranolol (i.v.)
	
	

	Acute and prophylactic antiarrhythmic drug therapy of ventricular tachyarrhythmias

	Idiopathic VT
	Propranolol (i.v.)
	1 mg/kg/day


	

	
	Flecainide (i.v.)
	2–4 mg/kg/day
	

	Right ventricular outflow tract tachycardia 
	(-blockers
	
	

	Fascicular LV tachycardia
	(-blockers, verapamil, amiodarone
	
	Avoid verapamil in infants

	Oral prophylactic AADs for recurrent VT
	Class IC AADs, verapamil,
procainamide, amiodarone
Propranolol, sotalol
	
	

	Channelopathies

	Long QT syndrome
	LQTS 1 or 2: (-blockers

LQTS 2: mexiletine or flecainide
	
	

	Brugada syndrome
	Hydroquinidine
	
	It may postpone implantation.

	Catecholaminergic VT
	(-blockers ± flecainide
	
	

	VT in congenital heart disease

	Hypertrophic cardiomyopathy
	(-blockers, amiodarone
	
	As a bridge in children at high risk until their physical growth permits ICD implantation

	Arrhythmogenic right ventricular cardiomyopathy
	(-blockers
	
	

	Arrhythmias in patients with congenital heart disease

	Atrial tachyarrhythmias
	Amiodarone, sotalol
	
	Long-term results disappointing

	Ventricular tachyarrhythmias
	Minimally symptomatic: (-blockers. Amiodarone
	
	

	Foetal arrhythmias

	Foetal tachyarrhythmias
	Transplacental digoxin, flecainide, and sotalol are the first-line drugs
	
	Digoxin and flecainide were superior to sotalol in converting AVRT to sinus rhythm or maintaining rate control

	Short ventricular–atrial interval tachycardia and AFL
	No hydrops: digoxin
Hydrops: flecainide
or sotalol; digoxin can be added
	
	

	Long ventricular–atrial interval tachycardias
	Flecainide or sotalol in association, if needed, with digoxin
	
	

	Incessant VT
	(-blockers, lidocaine, or

amiodarone
	
	


AFL, atrial flutter; AV, atrioventricular; CrCl, creatinine clearance; i.v., intravenous; LVEF, left ventricular ejection fraction; LVH, left ventricular hypertrophy; PO, oral administration; SR, sinus rhythm; VT, ventricular tachycardia; WPW, Wolff-Parkinson-White.
aFeatures prompting lower dose or drug discontinuation. bBecause of organ toxicity and the high rate of discontinuation amiodarone is generally not warranted for treatment of patients with accessory pathways.
Table S12. Age-associated changes that can affect the pharmacokinetics of AADs.85,86
	Parameter
	Physiological change
	Pharmacokinetic effect
	Drugs affected

	Absorption
	( gastric acid secretion and emptying rate
( splanchnic blood flow, motility and absorption surface
( first pass metabolism
	Antiacids, laxatives can ( drug absorption
	( oral bioavailability of diltiazem, propranolol, verapamil
Milk can ( flecainide absorption in infants

	Distribution
	( cardiac output and tissue perfusion and muscle mass
	
	The decrease in lean body mass causes a decrease in the Vd of digoxin

	
	( body fat
	( Vd of highly lipophilic drugs
	Amiodarone, dronedarone, lidocaine, phenytoin, verapamil

	
	( extracellular and total body water
	( Vd of hydrophilic drugs
	( digoxin plasma levels

	
	( plasma albumin, ( (1-acid glycoprotein
	( free-active plasma levels of drugs extensively bound to albumin available for passive diffusion to their target sites 
	Amiodarone, diltiazem, dronedarone, phenytoin, propafenone, quinidine, verapamil

	Biotransformation
	( liver mass and hepatic blood flow
( phase 1 oxidative reactions
	( exposure of drugs highly biotransformed
	Amiodarone, diltiazem, flecainide, lidocaine, metoprolol, mexiletine, propafenone, propranolol, quinidine, verapamil

	Excretion
	( renal mass
( renal blood flow, GFR and tubular function
	( exposure and half-life of renally cleared drugs 
	Atenolol, digoxin, disopyramide, dofetilide, nadolol,
procainamide, pilsicainide, sotalol)


GFR, glomerular filtration rate; Vd, volume of distribution; (, prolong or increase; (, shorten or reduce.
Table S13. Drugs to avoid in Brugada syndrome patients. 


	Antiarrhythmic drugs - To be avoided

	Generic name
	Most common brand
	Class
	

	Ajmaline
	Gilurytmal
	I
	

	Allapinin
	Allapinine, Glialin
	IIb
	

	Ethacizin
	Etacizin, Etmozin
	IIb
	

	Flecainide
	Tambocor
	I
	

	Pilsicainide
	Sunrhythm
	I
	

	Procainamide
	Procan, Pronestyl
	I
	

	Propafenone
	Rythmol
	IIa
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	· Antiarrhythmic drugs - Preferably avoided
	· 

	· Generic name
	· Brand
	· Class

	· Amiodarone
	· Cordarone
	· IIb

	· Cibenzoline
	· Cipralan
	· IIb

	· Disopyramide
	· Dicorantil, Norpace, Ritmoforine
	· IIb

	· Lidocaine*
	· Xylocaine
	· IIb

	· Propranolol
	· Inderal
	· IIb

	· Verapamil
	· Covera, Isoptin
	· IIb

	· Vernakalant
	· Brinavess, Kynapid
	· IIb




* Important Lidocaine use for local anaesthesia does seem to be safe when combined with adrenaline/epinephrine.
	Psychotropic drugs - To be avoided
	

	Generic name
	Brand
	Class

	Amitriptyline
	Elavil, Sarotex, Tryptizol
	IIa

	Clomipramine
	Anafranil, Anafril
	IIa

	Desipramine
	Norpramin, Pentofran
	IIa

	Lithium
	Eskalith
	IIb

	Loxapine
	Cloxazepine, Loxitane
	IIa

	Nortriptyline
	Nortrilen, Pamelor
	IIa

	Oxcarbazepine
	Trileptal
	IIa

	Trifluoperazine
	Fluoperazine, Stelazine
	IIa


	· Psychotropic drugs- Preferably avoided
	· 

	· Generic name
	· Brand
	· Class

	· Bupropion
	· Amfebutamone, Aplezin, Wellbutrin
	· IIb

	· Carbamazepine
	· Carbatrol, Tegretol
	· IIb

	· Clothiapine
	· Clotiapine, Entumin
	· IIb

	· Cyamemazine
	· Cianatil
	· IIb

	· Dosulepine
	· Dothiepin, Prothiadin
	· IIb

	· Doxepin
	· Sinequan, Triadapin, Zonalon
	· IIb

	· Fluoxetine
	· Prozac, Sarafem
	· IIb

	· Fluvoxamine
	· Fevarin, Luvox
	· IIb

	· Imipramine
	· Declomipramine, Norafranil, Tofranil
	· IIb

	· Lamotrigine
	· Lamictal
	· IIb

	· Maprotiline
	· Deprilept
	· IIb

	· Paroxetine
	· Paxil, Seroxat
	· IIb

	· Perphenazine
	· Perphenan
	· IIb

	· Phenytoin
	· Dilantin, Diphantoine, Epanutin
	· IIb

	· Thioridazine
	· Mellaril, Ridazine
	· IIb


	Anaesthetics/analgesics - To be avoided
	

	Generic name
	Brand
	Class

	Bupivacaine
	Marcaine, Sensorcaine
	IIa

	Procaine
	Procaine-Penicillin, Novocain
	IIa

	Propofol
	Diprivan
	IIa


	· Anaesthetics / analgesics - Preferably avoided
	· 

	· Generic name
	· Brand
	· Class

	· Ketamine
	· Esketamine, Ketanest
	· IIb

	· Tramadol
	· Ryzolt, Tramal, Zydol
	· IIb


	Other substances - To be avoided
	

	Generic name
	Brand
	Class

	Acetylcholine
	-Not applicable-
	IIa

	Alcohol (overdose)
	-Not applicable-
	IIb

	Cannabis
	-Not applicable-
	IIb

	Cocaine
	-Not applicable-
	IIa

	Ergonovine
	Ergotrate
	IIb


	· Other substances - Preferably avoided
	· 
	· 

	· Generic name
	· Brand
	· Class

	· Dimenhydrinate
	· Permital
	· IIb

	· Diphenhydramine
	· Benadryl, Dimedrol
	· IIb

	· Edrophonium
	· Enlon, Tensilon
	· IIb

	· Indapamide
	· Idapamide, Lozol
	· IIb

	· Metoclopramide
	· Primperan, Reglan
	· IIb

	· Terfenadine/Fexofenadine
	· Seldane, Teldane, Allegra
	· IIb


	Drugs with potential antiarrhythmic effect
	

	Generic name
	Brand
	Class

	Bepridil
	Angopril, Bepadin, Cordium, Vascor
	IIa

	Cilostazol
	Pletal
	IIb

	Isoproterenol/Isoprenaline
	Isuprel
	I

	Orciprenaline
	Aloctec, Metaprel, Novasmasol
	IIa

	Quinidine
	Quinalan, Chinidin
	I


CLASS (modified after brugadadrugs.org): Class I: The evidence and consensus is that a given drug is potentially proarrhythmic in Brugada syndrome patients. Class IIa: The evidence is conflicting, but the consensus is in favour of a potential proarrhythmic effect in BrS patients of the drug. Class IIb: The evidence is conflicting, and the potential proarrhythmic effect of the drug in BrS patients is less well established.
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