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TACHIMIOPATIA: DEFINIZIONE

Disfunzione ventricolare/atriale secondaria a rapida e/o asincrona contrazione miocardica che regredisce
parzialmente o completamente dopo trattamento della aritmia sottostante

Se ne distinguono due categorie:
1) L’aritmia & 'unica causa della difsunzione (TMP pura)

1) L’aritmia peggiora una disfunzione sottostante

Simantirakis EN, Koutalas EP, Vardas PE, et al. Arrhythmia-induced cardiomyopathies: the riddle of the
chicken and the egg still unanswered? Europace 2012;14:466—73
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} CARDIOMYOPATHY TYPE SUBTYPES EXAMPLES KEY SPECULATED MECHANISM(S)

Summary of common reversible cardiomyopathies and proposed mechanisms.

Tachyarrythmia-induced Sinus tachycardia 1) Tissue adenosine triphosphate depletion due to sustained tachycardia

Rapid AF/Aflutter 2) Impaired subendocardial flow and vasodilatory reserve
ventricular tachycardia
Beegtrant lachycaalia

Autoimmune mediated Peripartum Cytokine/autoimmune mediated "“ 5‘
Inflammatory/infectious HIV cardiomyopathy 1) T-cell autoimm: was

Viral Myocardilis 2) Directys
Sepsis/Septic shock induced
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RIES FOR ADVANCES IN CARDIAC EXPERE!

Irregular rhythm
1. Atrial fibrillation
2.PVCs

Punti chiave per lo sviluppo di TCM sono:
frequenza dell’aritmia

* ritmo irregolare

* contrazione miocardica asincrona

Myocardial
dysfunction

w | ‘ Rapid atrial or

ventricular rate
1.PVCs

2.8BB8B
3. RV pacing

1. Supraventricular
arrhythmias

2. Atrial fibrillation
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SUPRAVENTRICULAR
Atrial fibrillation

Atrial flutter

Atrial tachycardia

AV reentrant tachycardia

AV nodal reentrant tachycardia
Pulmonary vein tachycardia
PJRT

High-rate atrial pacing

VENTRICULAR
Premature ventricular complexes
RV outflow tract VT
Idiopatic LV tachycardia
Fascicular tachycardia
BB reentry tachycardia
High-rate ventricular pacing

Irregular Rhythm | | High Heart Rates | | Asynchrony

ARRHYTHMIA-INDUCED CARDIOMYOPATHY |
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Cellular and Molecular Events Natural History Time

Myocyte

il Tasdm"a'i'usl'w'm“ ECM : ' Compensatory Phase
LV pump function normal -~ >7 Days
Sympathetic system activation

Extracellular Matrix .
Remodeling
D L Dysfunction Phase
LV pump dysfunction and dilation
LV myocardial contractile dysfunction =~ 1-3 Weeks
Cellular Remodeling, _ Neurohormonal activation; initial
Contracile Dysfunction, activation of RAAS
Viabilty e
> L-Type Ca* ]
Ca. ATP:se Channel LV Failure Phase
g e & ~ :L;V pump tl;!ilune and severe dilation
= i @ stemic hemodynamic compromise =
De;dects mc;c 0:';“?&"9 °.%e e ShaCaN NSUrOHOrMoR activation; [ >3 Weeks
and Severe Contractile RAAS, vasoactive peptides
Dysfunction Pulmonary/systemic edema

".'. ".

Schematic Illustration of the Natural History and Pathophysiology of Rapid Pacing—Induced
Dilated Cardiomyopathy and Heart Failure




Trigger
(persistent tachycardia/arrhythmia)

R —

Heart failure phenotype
. - Systolic contractility | :
: - Cardiac output | :
- - Wall tension 1 -

. - Left ventricular dilation :
Neurohumoral activation

BNP, ANP, sympathetic nervous system 1
Renin-angiotensin-aldosterone system 1

Termination of arrhythmia/
successful rhythm control




Primary mechanisms
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Myocytes: Newrohumoral activation: Down-regulation of b-receptors
Basement memk Elevated avial natriuretic peptide Decreased sensitivity to b-
Loss of =
increased dyshunction Elevated catechol D e
resting length Elevated plasma mm'"d‘

Blevated plasma aldosteronelevels 2TV

Gross changes
Functional:

d-systolic than end-diastolic volumes) Elevated systemic vascular resistance
isolated RV dysfunction (rare) Elevated filling pressures

Decreased LV wall thickness e




The chicken-egg dilemma

Which came first?

Primary arrhythmia or primary cardiomyopathy
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Ma come riconosco una TMP?

Non ci sono criteri ben definiti. Ne pazienti che presentano una FE ridotta con una aritmia a

frequenza > 100 bpm , una volta esclusa la cardiopatia ischemica , i criteri sono:

1) Non ci sono altre cause di disfunzione (anamnesi muta per assunzione di alcool , familiarita per
cardiopatia etc..)

2) Assenza di severa ipertrofia del Vsx

3) Assenza di severa dilatazione del Vsx

4) Recupero della FE con il controllo del ritmo o della frequenza

5) Deterioramento della FE in caso di recurrence dell’aritmia




Systolic LV function |
+/- Heart failure

l

Basic diagnostic procedures

Patient history, family history, physical examination, blood
pressure measurement, blood count, ECG, echocardiogram

Cause unclear l

‘ Suspected AIC *

Specific antiarrhythmic therapy
(medication/catheter ablation)

Systolic LV function 1

Arrhythmia-induced

Special diagnostic procedures Idiopathic DCM
(e.g., ECG holter monitoring, coronary angiography, pesssssssssssssssssscasai
cardiac MRI, genetic testing, cardiac biopsy) + arrhythmia *
i
'SystothVfunctlonH ...........
No arrhythmia-induced
cardiomyopathy

Figure 2

cardiomyopathy

Flow diagram for the diagnosis of arrhythmia-induced cardiomyopathy (AIC).

DCM: dilated cardiomyopathy; LV: left ventricular

*see Box for triggering arrhythmias

Sossalla S, Vollmann D. Arrhythmia-Induced Cardiomyopathy. Dtsch Arztebl Int. 2018 May
11;115(19):335-341. doi: 10.3238/arztebl.2018.0335. PMID: 29875055; PMCID:
PMC5997886.
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ATRIAL FIBRILLATION

* LVSD is found in 20%-30% of all patients with atrial fibrillation

 10%-50% of patients with heart failure have atrial fibrillation

ATRIAL FLUTTER

* The incidence of arrhythmia-induced cardiomyopathy to be approximately 8%
SUPRAVENTRICULAR TACHYCARDIA

e SVT rarely trigger arrhythmia-induced cardiomyopathy in adulthood

» persistent SVT is the underlying disorder in approximately 90% of pediatric cases of arrhythmia-induced
cardiomyopathy

* permanent focal atrial tachycardia and permanent junctional reentrant tachycardia are the most
frequently arrythmia-induced TMP
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Frequent premature ventricular contractions

* The literature gives threshold values for premature ventricular contraction burden and the risk of arrhythmia-induced
cardiomyopathy, ranging from a burden of >10% to >24%

* The likelihood of arrhythmia-induced cardiomyopathy also increases with the QRS duration of premature ventricular
contractions (QRS duration >150 ms)

* In the case of frequent premature ventricular contractions and associated risk, left ventricular pump function should be
regularly checked (every 6-12 month) in order to rule out arrhythmia-induced cardiomyopathy.

Ventricular tachycardias

Ventricular tachycardia only rarely causes arrhythmia-induced cardiomyopathy, likely due to the fact that it generally
causes acute symptoms, thereby leading to treatment.
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Paziente di anni 65

Non precedenti cardiologici di rilievo

EX fumatrice

Giunge in PS per palpitazioni e scompenso cardiaco

AI’ECOTT: FE 25% , Vsx non dilatato , lieve ipertrofia settale non valvulopatie di rilievo

Viene effettuata CVG: coronarie esenti da lesioni







RHYTHMIA Study -~ 1 Review
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CLINICAL CASE

L’Ablazione della extrasistolia € stata efficace

Gia dopo 3 giorni si assiste a recupero parziale della FE che da 25% passa a 40%

A un mese completo recupero della FE
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CLINICAL CASE 2

Donna 81 anni
Ipertesa , ipercolesterolemica
Giunge in PS per palpitazioni e dispnea

AIP’ECO FE 30%
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CLINICAL CASE 2: EP study




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

P|— ﬁ CE (\C 92 Edizione
LATFORM C ABORATOR! R ADVANCES IN CARDIAC EXPERIENCE

CLINICAL CASE 2

L’Ablazione della via accessoria occulta e stata efficace

Gia alla dimissione si assiste a recupero completo della FE
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E’ stato ipotizzato che una tachicardia che occorre >10-15% del tempo giornaliero possa provocare o

mediare TCMP (Fenelon G, Wijns W, Andries E, et al. Tachycardiomyopathy: mechanisms and clinical implications. Pacing Clin Electrophysiol 1996;19:95-106. 3)

Non sono attualmente descritte frequenze ventricolari precise che possano causare TCMP, tuttavia
frequenze ventricolari al di sopra di 100 bpm sono generalmente considerate deleterie (shinbane 15, wood ma,

Jensen DN, et al. Tachycardia-induced cardiomyopathy: a review of animal models and clinical studies. J Am Coll Cardiol 1997;29:709-15)
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First-line therapy

AF catheter ablation for PVI should/may be considered as first-line rhythm control therapy to improve
symptoms in selected patients with symptomatic:

+ Paroxysmal AF episodes, or lla

* Persistent AF without major risk factors for AF recurrence. _

as an alternative to AAD class | or Ill, considering patient choice, benefit, and risk.

AF catheter ablation:

* |s recommended to reverse LV dysfunction in AF patients when
tachycardia-induced cardiomyopathy is highly probable, indepen-
dent of their symptom status.

+ Should be considered in selected AF patients with HF with re-
duced LVEF to improve survival and reduce HF hospitalization.

AF catheter ablation for PVI should be considered as a strategy to
avoid pacemaker implantation in patients with AF-related bradycar-
dia or symptomatic pre-automaticity pause after AF conversion
considering the clinical situation.

lla C
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Punti ancora da chiarire

Quale ¢ la frequenza che induce TCM?

Quale € il burden aritmico che induce tachimiopatia?




Tachycardio-miopathy and atrial fibrillation ablation /
using Al: the AMAI trial —x

Studio osservazionale, prospettico, multicentrico

| IPOTESI ]

La RFCA di FA comportando la riduzione effettiva del burden aritmico € in grado di
permettere un recupero della funzione sistolica in soggetti tachimiopatici pazienti senza
documentata cardiopatia sottostante alla FA.

| METODI }

RFCA di FA con WACA e Al guided
Impianto di loop recorder in tutti i pazienti




Tachycardio-miopathy and atrial fibrillation ablation /
using Al: the AMAI trial 7(

Studio osservazionale, prospettico, multicentrico

[ OBIETTIVO PRIMARIO J

Quantificazione del burden aritmico che permette il recupero della funzione sistolica globale

[ OBIETTIVI SECONDARI J

Riduzione dei tempi procedurali, di RF e di scopia all’atto della procedura.
Valutazione eventuali complicanze

Campione: Durata:
300 24 mesi (12 + 12)

Mt
Db
piiie

X



Tachycardio-miopathy and atrial fibrillation ablation

using Al: the AMAI trial
Studio osservazionale, prospettico, multicentrico

[CRITERI DI INCLUSIONE ]

 Eta =18 anni
* FA con riduzione della FE (<45%)
* No cardiopatie strutturali che correlino la riduzione di FE

[CRITERI DI ESCLUSIONE J

e Riduzione FE non legata a FA, ma subordinata ad altra cardiopatia
* Noredo

e Controindicazione all’ablazione

* Incapacita a fornire il consenso informato



Tachycardio-miopathy and atrial fibrillation ablation /
Q using Al: the AMAI trial 7{

Studio osservazionale, prospettico, multicentrico

[ FOLLOW UP |

 ECG e visitaclinica a 3, 6, 12 mesi

 FE-DTD-VOLUME ATRIALE 3-6-12 mesi

* Burden aritmico controllato al loop recorder mensilmente

Verranno inoltre segnalate complicanze minori e maggiori in qualsiasi momento.

[ RACCOLTADATI |

Database excel



Tachycardio-miopathy and atrial fibrillation ablation

using Al: the AMAI trial
Studio osservazionale, prospettico, multicentrico
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Cycle of Atrial Fibrillation and Heart Failure

Heterogeneous
conduction

Inhibited fibrosis

Triggered activity

Altered atrial
refractoriness

Atrial
fibrillation

Loss of atrial
contraction

Volume +
pressure overload

Heart
failure

Rapid
ventricular rate
* Energy
depletion
* Remodeling
* Ischemia
* Abnl Ca++
handling

R-R variability




Tachycardio-miopathy and
atrial fibrillation ablation
using Al the AMAI trial
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