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Present situation – Davit vs Goliath
• AADs are “cheap old (generic) drugs”

– Generics do not receive support from anyone– Pivotal trials were performed “in the old times” (before 2008)when treatment of AF and comorbidities was very differentfrom today´s
• Nobody gives a nickel for the AADs, particularlycardiac electrophysiologists

– They “need ADDs” to maintain many patients free fromrecurrences following ablation
• Meetings interested only NOACs, catheters,techniques, devices and procedures but ….. forgetAADs• So, it's not a surprise how bad we use AADs
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Conoscenza delle proprietà dei farmaci
• Effetto elettrofisiologico



Classificazione farmacologica secondo Vaughan-Williams







Nel 1989 lo studio CAST(Cardiac ArrhythmiasSuppression Trial)
ha dimostrato che i farmaciantiaritmici possono esserepotenzialmente pericolosi,sopratutto in presenza dicardiopatie strutturali e adosi elevate.



FARMACI
ANTIARITMICI

AZIONE DEI FARMACI ANTIARITMICI



Nel 1991, il “SicilianGambit” ha proposto unanuova e più realisticaclassificazione degli anti-aritmici



Drugtherapyin heartrhythmdisturbance

“The growing recognition of the potentiallyharmful effects of antiarrhythmic drugs and thesubsequent proof from controlled trials thatsome of these drugs can increase the risk ofdeath in some patients have led to a decline intheir use. This change in practice has been fueledby the widespread application ofnonpharmacologic therapies, such asimplantable defibrillators and radio-frequencycatheter ablation, which have now become thedominant types of therapy for many patientswith ventricular and supraventriculararrhythmias.”

PHILIP J. PODRID - 1999



1. Flecainide has no effect on QT interval, but produces a rate-dependent prolongation in atrial APDand refractoriness (exerts a class III effect)• Slows the recovery kinetics of Na+ channels at fast rates

Reverse use-dependence

Flecainide prolongs atrial APD and refractoriness at fast rates (Wang et al. Circ Res 1992;71:271-287)



Flecainide prolong atrial cycle length and refractoriness and induces atrial postrepolarizationrefractorines in patients with persistent AF

Kirchhof P et al. Basic Res Cardiol 2005;100:112-21.

APD90 = 10-56 msAERP = 13-118 ms



Indicazioni all’ impiego dei farmaci
• Valutazioni cliniche











• 522 patients with recurrent persistent atrial fibrillation (AF) were randomly assigned to rhythm or rate control.• Primary end point: composite of cardiovascular death, heart failure, thromboembolism, bleeding, pacemaker placement,and antiarrhythmic drug side effects.• The primary end point occurred in 44 patients (17.2 percent) in the rate-control group and in 60 (22.6 percent) in therhythm-control group (hazard ratio 0.73, 90 percent CI 0.53 to 1.01).

RACE trial: Rate control vs rhythm control

Data from Van Gelder IC, Hagens VE, Bosker HA, et al. N Engl J Med 2002; 347:1834.

Rate control is not inferior torhythm control for theprevention of death andmorbidity from cardiovascularcauses



Euro Heart survey on AF

No difference in mortality was found between a rate and rhythmcontrol strategy. Probably sinus rhythm simply reflects a betterhemodynamic cardiac situation and might therefore be anindependent prognostic marker rather than a treatment target.

No HF HF
Pts n. 3482 1816

Age (yrs) 66±13 69±12

Nieuwlaat et al. JACC 2009;53(18):1690-8
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Rhythm control and mortality in AFLongterm benefit
» Population-basedadministrativedatabases, Quebec» 26,130 patients» 1999 to 2007
» > 65 years» AF hospitalization» No AF-related drugprescriptions < 1year< admission (firstdocumented AF)» AAD < 7 days> discharge

Ionescu-Ittu R, et al. Arch Intern Med. 2012;172:997-1004.

AAD = antiarrhythmic drug.
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Lower mortality with rhythm control

No difference

Effect of rhythm vs rate control therapy on mortality. Point estimates and 95% CIs can be reported at selected time points duringthe follow-up. The adjusted hazard ratio (HR) at a corresponding point in time quantifies the relative risks of immediate death,for rhythm vs rate control drugs, among patients who were followed until that time (ie, had not died and were not censored untilthat time).





62 anni, maschio; BMI index 34; iperteso
• I episodio FA persistente
• Classe EHRA III
• PA 150 /100 mmHg
• FE 38%; Asn di volume moderatamente aumentato; Ppolm 40 mmHg
• Terapia: Triatec 5 mg; Lixiana 60 mg; Atenololo 75+ 50 mg/die



Isabelle C. Van GelderN Engl J Med 2010;362:1363-73

Kaplan–Meier Estimates of the cumulative incidence of death from CV causes,hospitalization for heart failure, and stroke, systemic embolism, bleeding, and life-threatening arrhythmic events

In patients with permanent AF,lenient RC is as effective as strict RCand is easier to achieve

CONCLUSIONS

Strict HR control≠Clinical Impact



62 anni, maschio: 2 mesi dopo
 BMI index 28
 Classe EHRA I
 PA 120/80 mmHg
 FE 50%; Asn lievemente aumentato di vol; Ppolm 25 mmHg
 FC media in FA 56/min
 CVE con ripristino di RS









Quando e come utilizzare gli AADs
• Sempre utilizzati correttamente?



AADs outside of Guidelines recommendationsEducation, education and Education
Study n Non concordance
Chiang et al. Europace2013;15:1733-40 10,523 • Amiodarone was not recommended for ∼50% of thepatient population enrolled in the study
Allen LaPointe et al. Am Heart J2013;166:871-8 331,274 • 45% of AAD use in patients with concomitant HF and31% of AAD use in patients with CAD did not conformwith guideline recommendations
Allen LaPointe et al. J AtrFibrillation 2014;7:1062 79,232 • <65 ys without structural heart disease: only 16%received rhythm-control
Kirchhof P, et al (PREFER in AF).Europace 2014;16:6–14 7,243 • More than 50% of highly symptomatic patients did notreceive adequate rate control
EORP-AF Pilot registry. Lip et al.Eur Heart J 2014;35:3365-76 3,113 • 36% of patients with PAF received digoxin• 29% of patients with long-standing AF received class IIIAADs
Qin D et al. J Am HeartAssoc. 2015;4:e001793 5,976 • 49-60% (1445 on amiodarone when not indicated)• If rhythm control is prescribed in accordance withguidelines - less AF recurrences, hospitalizations andAF-related procedures
Holmqvist et al (FORBIT-AF). JAm Heart Assoc 2015;4:e001901 10,137 • After ablation 46% were still on AADs (56% for Class ICin CAD)
Barnett et al (ORBIT-AF). CircArrhythm Electrophysiol.2017;10:e005051

9,570 • One third of patients with AF receive care that is not inagreement with at least one guideline recommendation



Class I AADs – Safety considerations
Drug NOT/Cautions Drug Interactions
Flecainide • Sinus or AV nodedysfunction• QRS >25% baseline• HF or CAD• Infranodal conductiondisease• Brugada syndrome• Renal or liver disease• Asthma (P)

• Metabolized by CYP2D6 – inhibitors  Pc (amiodarone,quinidine, fluoxetine, paroxetine, quinidine, ritonavir,sertraline, TADs)• Cimetidine and amiodarone  Pc of flecainide• Flecainide  digoxin Pc• PM: 7-10% of population• Renal excretion
Propafenone • Metabolized by CYP2D6• Increases the Pc of digoxin, metoprolol, propranolol andwarfarin (INR)• PM have beta-blockade• CYP3A4 inhibitors (erythromyxin, ritonavir, saquinavir, orgrapefruit juice) can increase propafenone Pc



4. Hybrid therapy (no algorithms in Guidelines)
4. When AAD therapy for AF is ineffective, a "hybrid" approach,combining both a pharmacologic and non-pharmacologicapproaches, may work
a. Use combinations of AADs:• -blocker + AAD (Class IC); dronedarone + ranolazine...• Widely used for rate control
b. AAD after AF ablation:• In daily practice, RCTs and national databases, a shortregimen of AAD is commonly prescribed to prevent earlyrecurrence during the first 3 months post-ablation• This includes AADs previously reported as ineffective• 2016 ESC Guidelines: RCTs to confirm this are desirable
c. AADs combined with PM implantation, ICD or AF surgery



Il razionale della combinazione di più farmaci antiaritmici è nel lorodiverso meccanismo elettrofisiologico di azione. La terapia diassociazione con antiaritmici può essere utile per:
• Ridurre le dosi dei farmaci utilizzati;
• Minimizzare i possibili effetti collaterali dei singoli farmaci.



Associazioni di antiaritmici per tachicardie ventricolari – Iprimi case report
Waleffe, A., Mary-Rabine, L., Legrand, V.,Demoulin, J. C., & Kulbertus, H.E. Combined mexiletine and amiodaronetreatment of refractory recurrentventricular tachycardia. American HeartJournal (1980).

Hirsowitz, G., Podrid, P. J., Lampert, S.,Stein, J., & Lown, B. The role of betablocking agents as adjunct therapy tomembrane stabilizing drugs in malignantventricular arrhythmia. American HeartJournal (1986).



Associazioni di antiaritmici per tachicardie ventricolari – ITrials

MADIT-II study: patients with ICD treated with the highest doses of beta-blockers experienced asignificant reduction in recurrent episodes of VT or VF necessitating ICD intervention compared withpatients not taking beta-blockers [HR 0.48 (95% CI 0.26, 0.89),P=0.02].
OPTIC (Optimal Pharmacological Therapy in Cardioverter Defibrillator Patients) study: beta-blockersvs sotalol vs beta-blockers plus amiodarone for the prevention of ICD shocks. Amiodarone plus beta-blocker therapy significantly reduced the risk of shock compared with betablocker treatment alone[HR 0.27 (95% CI 0.14, 0.52),P=0.001] and sotalol [HR 0.43 (95% CI 0.22, 0.85),P=0.02].



• Not only is the adjunct ofamiodarone to b-blockers nothazardous, but b-blocker therapyshould be continued if possible inpatients in whom amiodarone isindicated.
• “Patients receiving beta-blockersand amiodarone had a lowerrelative risk for all-cause mortality,cardiac death, arrhythmic cardiacdeath, nonarrhythmic cardiacdeath, and arrhythmic death orresuscitated cardiac arrestcompared with those not receivingbeta-blockers”.



• “In patients with ventriculararrhythmias remained poorlycontrolled (≥10 ventricular prematurecomplexes/hr) with the class I agentalone and with a left ventricularejection fraction > 30% combinationtherapy with nadolol and class Iantiarrhythmic agents is safe andeffective in the management ofpatients whose ventriculararrhythmias are refractory totherapeutic doses of class I agentsalone”



Ad oggi, nessun antiaritmico ha dimostrato una riduzione della suddencardiac death (SCD) e la diffusione degli ICD ha contribuito a ridurrel’interesse nei confronti della terapia farmacologica.
L’obiettivo della terapia anti-aritmica durante il follow-up quindi è…

Riduzione della frequenza e delladurata degli episodi aritmici Riduzione degli accessi in ospedaleconnessi ad episodi aritmici





Lucy Geraghty et al Heart, Lung and Circulation (2018)

• Beta-blokers
• Amiodarone
• Lidocaine



Amiodarone in conjunction with a β-blockerreduces the risk of both appropriate andinappropriate ICD shocks



• Lo «storm aritmico», definitoda 3 o più episodi di TV o FVnell’arco di 24h, è associato aun aumento della mortalitàimprovvisa e della mortalitàcomplessiva.
• “Electrical storm can beacutely treated with thecombination of a class III anda class Ic antiarrhythmicagent when a class III agentalone is insufficient and whenradiofrequency ablation is notan option”



Nr. 44Boriani et al, Europace, 2018

Management of tachyarrhythmiasin critically ill and post-surgery patients



Nr. 45

Management of AFin critically ill patients

Boriani et al, Europace, 2018



How should AAD therapy be used?
Where does AAD therapy still play a centralrole?
Atrial Fibrillation• Pharmacological cardioversion• Facilitating electrical cardioversion• Out of Hospital cardioversion -Pill in the pocket strategy• Initial therapy in paroxysmal AF as alternative of RFablation• Before and/or after catheter ablation
Ventricular ArrhythmiasPrevent ICD shocks
Channellophaties• Prevent sudden death or arrhythmic storm



NB. Only in symptomatic patients…
In asymptomatic patients class IIbOnly in case of concomitant cardiac surgery





Class IC AADs for maintaining sinus rhythm after cardioversion of AF – AFrecurrence

Lafuente-Lafuente et al. Cochrane Database of Systematic Reviews 2015:CD005049

1. Determine inpatients who have recovered SR affter having AF, the effects of long-term treatment with AADs on recurrence of AF, death,stroke, embolism and adverse effects2. Class IC (flecainide, propafenone) AADs significantly reduced recurrence of AF (NNT to beneft 4-5)• Clinically successful AAD therapy reduces rather than eliminate the recurrences of AF

Studies

all class IC



Antiarrhythmics for maintaining sinus rhythm after cardioversion of AF – Overallmortality

• Class IA drugs (pooled data) significantly increased all-cause mortality at 1 year FU.• They are less commonly used for rhythm control in AF. It is prudent lo limit their use to specific situations









Flecainide (200—300 mg/day)and propafenone (450—900mg/day) is considered first-line choices in patients withAF and no organic heartdisease.



• During the 1-year follow-up period, combinationtherapy with flecainideplus metoprolol was20% more effective thanflecainide alone inpreventing atrial fibrillationrecurrences.



Persistent AF Paroxysmal AF
Capucci A et al. Europace 2016,



Presumed Effect of Ranolazineon Myocardial Oxygen Demand–Supply Mismatch

Stone PH.Cardiol Clin 2008; 26: 603-614



Ranolazine Enhances the Efficacy of Amiodaronefor Conversion of Recent-Onset AF

Koskinas KC Europace 2014; 16: 973–979



Heart Rhythm 2013;10:121–127

balloon occlusion of the LCxCA to reduce flow by 75%during AP @ 150 beats/min



Combined Ranolazine and Dronedarone inParoxysmal AF: The HARMONY Trial

Reiffel JA.Circ AEP. 2015; 8: 1048-1056



• Atrial Fibrillation SuppressionTrial (AFIST): The combination ofamiodarone with a beta-blockermay be useful in prolonging thetime to first recurrence andpostsurgery AF: prophylaxis withoral amiodarone in combinationwith beta-blockers prevented AFand reduced the risk forcerebrovascular accidents inpatients undergoing open-heartsurgery (220 patients)



“The combination of Amiodarone and Flecainide was relatively safe. There were no deaths orarrhythmia induced syncope but overall 37% of patients had to discontinue their medications due toadverse effects”

At univariate analysis verapamil significantly reduced the AF recurrences if added toamiodarone or flecainide (from 35% to 20%, P=0.004)
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PILL IN THE POCKET
• Recidive infrequenti (<1/mese), sintomatiche• Buona tolleranza emodinamica• Assenza di cardiopatia organica e/o turbe della conduzione• Proponibile dopo primo tentativo di cardioversione con farmacoper os in ambiente ospedaliero (safety assessment)

FLECAINIDE 300 mg per os (200 mg se < 70 kg)
PROPAFENONE 600 mg per os (450 mg se < 70 kg)



Reproducible efficacy of oral loadingPropafenone in PAF(Capucci et al. AJC 2003)



Pill in the pocket

Costs QALYs Time in NSR Relapses
Pill in the pocket £ 1512 9,21 3220 2422
AADs £ 2389 9,23 2274 1403
In-hospital CV £ 2340 9,29 2683 2153 Saborido CM et al. Health Technol Assess. 2010;14:1-75.

• The pill-in-the-pocket is less effective in preventingrecurrences• Life expectancy adjusted for QoL is similar betweenboth groups• Pill in the pocket related costs are 40 % lower



Drugs used for heart rate control are simple andgenerally safer than drugs used for maintenance ofsinus rhythm.
Verapamil and diltiazem are considered the drugsof choice for heart rate control in the context of AF.

Digitalis (0.250—0.320 mg/day) and beta-blockers(metoprolol 50—200 mg/day, propranolol (80—240mg/day) may be considered of secondaryimportance. In particular, the combinations ofcalcium channel blockers and digitalis, beta-blockers and digitalis, and calcium channel blockersand beta-blockers may be useful in reducing thedosage of single drugs and, consequently, dosage-dependent side-effects.





Comorbidities represent an arrhythmogenic substrate and can modulate theefficacy/safety of AADs
Idiopathic AF (10-30%)

Secondary AF

No evidence of cardiac disease

Structural heart diseasel Hypertensionl Coronary artery diseasel Heart failurel Cardiomyopathiesl Valvular diseasesl Aging heartl Genetic determinants

No-Cardiovascularl Hyperthyroidisml Diabetesl Obesity/sleep apneal Pulmonary diseasesl Autonomic nervous systeml Drugs, alcohol

Acute CV causesl Myocardial infarctionl Cardiac surgeryl Pericarditisl Inflammation

In the context of another process• Different co-morbidities – different substrates – different therapeuticstrategies• “One size fits all” approach” is doomed to failure• Treatment should be individualized• Goal: to slow or arrest AF onset and progression
LevelClassRecomendations
BIIaManagement of cardiovascular risk factors and avoidance of AF triggers should bepursued in patients on rhythm control therapy to facilitate maintenance of sinus rhythm







Possible therapeutic targets (Great expectations?)
1. Atrial repolarization delaying agents
• IKur blockers • XEN-0D103*, BMS-394136/919373, MK0448*; MK-1832,KVI0201, F373280, BMS919373
• IKAchc blockers** • NIP-151, NTC-801, AZD-2927, XEN-R0702, KB130015,OPC-108459, A7071 (most abandoned)
• Late Na+ current (INaL) blockers • Ranolazine, Eleclazine (GS-458967)*
2. Other Selective channel blockers
• Small conductance Ca2+-activated K+ (SK1-3) channels • NS8593, AP14145, UCL1684, ICAGEN
• Two-pore K+ (K2P) channels** • TASK-1 (K2p3.1): A293, ML365 (amiodarone, vernakalant)

• Also in the ventricles and other tissues
3. Transient receptor potential(TRP) channels** • TRPC3, TRPM7: fibroblasts  myofibroblasts

• TRPC6/7, TRPM4
4. Multichannel blockers • AVE1231, AZD1305, AZ13395438, S20951, S0100176
5. Abnormal intracellular Ca2+handling • RyR2-stabilizers: ivabradine, Rycals (Aladorian*)

• RyR2 channel inhibitors: R-carvedilol, (I)-nebivolol, VK-II-86, flecainide, propafenone
• CaMKII inhibitors**: KN-93 (CaMKII)
• Restore SECRCA2a activity: allosteric modulators

** Selectivity (AEs) and/or undruggable



Conclusions
1. AADs remain the mainstay therapy for MANY patients withparoxysmal/persistent AF(+) Cheap generics, we know their efficacy/safety ration (?)• Rhythm control improves symptoms and QoL and reduces hospitalizations• Clearly improve the results of AF ablation(-) Modest efficacy and safety concerns (structural heart disease)
2. A main limitation is to consider AF as a single entity
• Different co-morbidities – different substrates – different therapeuticstrategies• “One size fits all” approach” is doomed to failure
3. There is a great opportunity to improve hybrid and combinationtherapy
• The “battle” against AF can only be won if both pharmacological andinterventional antiarrhythmic therapies work together

"Marching apart, fighting together (Helmut von Moltke, 1800-1891)



CONCLUSIONE





Grazie per l’attenzione


