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* Kalp yetmezligi hastalarinda goriilen VES’1n klinik onemi
1. VES’e bagli kardiyomiyopati

2. Disiik EF’11 kalp yetmezliginde sik VES sonucu EF’nin daha
fazla diismesi (progresyon)

3. VT, VE, AKO ongordiiriiciisii
4. CRT hastalarinda efektif pacing yapilamamasi
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Heart Rhythm Disorders

Radiofrequency Catheter Ablation

of Premature Ventricular Complexes From

Right Ventricular Outflow Tract Improves

Left Ventricular Dilation and Clinical

Status in Patients Without Structural Heart Disease

Masao Takemoto, MD, Hitoshi Yoshimura, MD, Yurika Ohba, MD, Yasuharu Matsumoto, MD,

Umpei Yamamoto, MD, Masahiro Mohri, MD, Hideo Yamamoto, MD, Hideki Origuchi, MD

Kitakyushu, Japan

OBJECTIVES

METHODS

CONCLUSIONS

The present study evaluated clinical benefits of radiofrequency catheter ablation (RFA) for
premature ventricular complexes from right ventricular outflow tract (RVOT-PVC) in
patients without structural heart disease.

It is unknown whether PVC causes left ventricular (LV) dilation, which is a well-recognized
precursor of LV dysfunction and heart failure, and whether eliminating PVC by RFA
produces clinical benefits in patients with RVOT-PVC.

Frequency of PVC per total heart beats by 24-h Holter monitoring, left ventricular ejection
fraction (LVEF), left ventricular end-diastolic internal dimension (LVDd), mitral regurgi-
tation (MR) by echocardiogram, cardiothoracic ratio (CTR) by chest radiogram, and New
York Heart Association (NYHA) functional class of 40 patients with RVOT-PVC without
structural heart disease were evaluated before and 6 to 12 months after RFA.

Before RFA, a subgroup of patients with frequent (>20%) PVC demonstrated significantly
enlarged LVDd and CTR, reduced LVEF, increased MR, and deteriorated NYHA
functional class as compared to the subgroup with rare (<20%) PVC (54 = 1 mm vs. 45 *
1 mm, 52 * 2% vs. 46 * 1%, 66 * 2% vs. 73 * 2%, 1.2 * 0.2 degree vs. 0.4 = 0.1 degree,
and 1.8 = 0.2 vs. 1.3 * 0.1, respectively; p < 0.05). Furthermore, ablating RVOT-PVC
readily produced the improvement of all these abnormalities (47 * 1 mm, 41 * 1%, 72 * 2%,
0.3 * 0.1 degree, and 1.0 * 0.0, respectively; p << 0.05 compared with before RFA).
These findings suggest that frequent (>20%) RVOT-PVC may be a possible cause of LV
dysfunction and/or heart failure, and RFA produces clinical benefits in these
patients. (] Am Coll Cardiol 2005;45:1259-65) © 2005 by the American College of
Cardiology Foundation
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* Tum popillasyonda VES prevalansi %4-%20 araliginda

* Semptomatik VES c¢ogunlukla genc, 1idiyopatik ve RVOT
kokenli

 Ozgecmisinde KY, KAH, MI, KMP 6ykiisii olanlarda daha sik
(24 saatlik holterde %97)

Mulder BA, et al. Evaluation and treatment of premature ventricular contractions in
heart failure with reduced ejection fraction. Heart. 2021 Jan;107(1):10-17.



* 5 yillik toplum kokenli prospektif bir calismada EF diismesi
%0.2 oraninda goriulmis, VES e atfedilen risk %8.1

* Prospektif bir bagka calismada 24 saatlik holterinde >1000 VES
olan 239 hastanin 13’lUinde 5.6 yillik takipte >%6 EF dususu
gozlenmis

* VES yiikii > %10 olan hastalarda diisiik EF (VES’e bagh)
prevalansi %35

* Dukes JW, et al. Ventricular ectopy as a predictor of heart failure and death. J Am Coll Cardiol. 2015;66:101-109.
* Niwano S, et al. Prognostic significance of frequent premature ventricular contractions originating from the ventricular
outflow tract in patients with normal left ventricular function. Heart. 2009;95:1230-1237.



* Mekanizma
— Tetiklenmis aktivite (cogunlukla ¢ikim yolu VES’leri)
— Artmis otomatisite (skar ve diisiik EF zemininde)

— Reentry (skar ve diisiik EF zemininde)



Shared risk factors
Ventricular dyssynchrony
Structural and electrical remodelling

PVC induced HFrEF Alterations in intracellular calcium and ' HErEF induced PVC
Tachycardia induced membrane ionic currents Underlying heart disease (e.g.
(high PVC burden) Haemodynamic changes myocardial infarction, heart
QRS duration (>150ms) Heart rate alterations failure)

Epicardial origin of PVC Autonomic dysregulation Pressure/ volume overload
Interpolated PVCs ; _ Fibrosis

Older age ‘ ———— i RAAS activation B

Male gender e S Electrolyte abnormalities
Lack of symptoms - — Drugs (diuretics,

Longer coupling interval phosphodiesterase inhibitors,

sympathomimetic drugs)

Common risk factors
Stimulants (caffeine, cocaine, nicotine)
Alcohol
Metabolic abnormalities
Stress, Drugs, Exercise

Mulder BA, et al. Evaluation and treatment of premature ventricular contractions in
heart failure with reduced ejection fraction. Heart. 2021 Jan;107(1):10-17.



* VES sebepli KMP risk faktorleri
* VES yiikii ile direkt 1liskili
* QRS siires1 >150 msn
* Epikardiyal kaynakli
* Polimorfik VES
* Retrograd atriyal aktivasyon
e Interpole VES
* Carpint1 olmayan asemptomatik kisiler
* Coupling intervalin degiskenlik gostermesi

Sadron Blaye-Felice M. et al. Premature ventricular contraction- induced cardiomyopathy: related clinical and electrophysiologic
parameters. Heart Rhythm 2016;13:103-10.
Marcus GM. Evaluation and Management of Premature Ventricular Complexes. Circulation. 2020 Apr 28;141(17):1404-1418.



* VES sebepli KMP risk faktorler1 (daha az kanitl)
 Kisa coupling interval
* Surekli olmayan VT ataklari
* Erkek cinsiyet

Tran CT, Calkins H. Premature ventricular contraction-induced cardiomyopathy: an emerging entity. Expert
Rev Cardiovasc Ther. 2016 Nov;14(11):1227-1234.



Predictors of recovery of left ventricular dysfunction after
ablation of frequent ventricular premature depolarizations

Marc W. Deyell, MD, MSc, Kyoung-Min Park, MD, Yuchi Han, MD, MSc, David S. Frankel, MD,
Sanjay Dixit, MD, FHRS, Joshua M. Cooper, MD, Mathew D. Hutchinson, MD, FHRS, David Lin, MD,
Fermin Garcia, MD, Rupa Bala, MD, Michael P. Riley, MD, PhD, Edward Gerstenfeld, MD, FHRS,
David J. Callans, MD, FHRS, Francis E. Marchlinski, MD, FHRS
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Figure 3  Sample VPDs originating from the same site of origin (left-right coronary cusp commissure) in patients with normal LV function and reversible
or irreversible cardiomyopathy. Two VPD examples for each condition are shown. LV = left ventricular; VPD = ventricular premature depolarization.



 KMP gelisimi 1¢in esik deger
%24 alinirsa sensitivite %79,
spesifite %78

* %10 VES yiikii ile bile
goriilebilir
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* Genel goris en az %10, %20
sonrasi risk ¢ok artiyor

* Gergek bir esik deger yok
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You CX, Liu CF. Premature Ventricular Contractions and Cardiomyopathy. Cardiol
Rev. 2019 Nov/Dec;27(6):322-326.



VES 1ile kotiilesen KMP ongordiiriiciileri (%85 sensitif, %98
spesifik)
— Intrinsik QRS > 130 msn

— LV diyastol sonu ¢ap > 63 mm
— VES yuki < %17

Penela D, et al. Clinical recognition of pure premature ventricular complex-induced cardiomyopathy
at presentation. Heart Rhythm. 2017;14:1864—1870.



e Post-MI VES

* Holterde VES miktar1 ve tekrarlamasi direkt olarak diisiik EF ve
mortalite 1le 1liskil

» Saatlik >10 VES direkt olarak mortalite 1le 1liskili
* Polimorfik VES riski arttirtyor

Ephrem G, et al. The prognostic significance of frequency and morphology of premature
ventricular complexes during ambulatory Holter monitoring. Ann Noninvasive Electrocardiol
2013;18:118-25.



* CRT hastalarinda VES
* <%98 biventrikiiler pacing olan hastalarin 1/5’inde sebep VES
* 9%0.1 VES i1le <%97 biventrikiiler pacing olabilir

* VES’e bagh az biventrikiiler pacing daha fazla hospitalizasyon, daha
az ters remodelling, daha ytuksek ventrikiler aritmi ve 6lum riski 1le
iliskili

Ruwald AC, et al. Postimplantation ventricular ectopic burden and clinical outcomes in cardiac
resynchronization therapy-defibrillator patients: a MADIT-CRT substudy. Ann Noninvasive
Electrocardiol. 2018 Mar;23(2):e12491.



3 months drug trial with AAD

LVEF improvement No LVEF improvement

Primary arrhythmic(e.g. PVC Primary cardiac failure (e.g. HF-REF
causing HF-REF) caused by underlying conditions;

myocardial infarction, genetic)

Improvementin No symptom reduction and
symptoms? no improvementin LVEF?

4 4
»

Schedule for EP procedure Schedule for EP procedure Stop'AAD |
' Stop AAD Stop AAD — -

Mulder BA, et al. Evaluation and treatment of premature ventricular contractions in heart
failure with reduced ejection fraction. Heart. 2021 Jan;107(1):10-17.



Table 9 Summary of the recommendations for the treatment of patients with frequent idiopathic premature ven-
tricular complexes/ventricular tachycardia or premature ventricular complex-induced cardiomyopathy

Ablation Beta-blocker CCB Flecainide Amiodarone

RVOT/fascicular PVC/VT:
Symptomatic, normal LV function

PVC/VT other than RVOT/fascicular:
Symptomatic, normal LV function

RVOT ffascicular PVC/VT:
LV dysfunction

PVC/VT other than RVOT/fascicular:
LV dysfunction

PVC:
Burden >20%, asymptomatic, normal LV function

Class | Class lla Class lla Class lla

Class lla Class | Class | Class lla

Class lla Class llab Class lla

Class lla Class llab Class lla

Class llb

© ESC 2022

2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the
prevention of sudden cardiac death. Eur Heart J. 2022 Oct 21;43(40):3997-4126.



Patient with PVC-Burden >10% and mildly reduced or reduced LVEF

®—¢

valvular heart disease or
inflammatory heart disease
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Figure 18 Algorithm for the management of patients with premature ventricular complex-induced/-aggravated cardiomyopathy. AAD, anti-arrhythmic
drug; CAD, coronary artery disease; CMR, cardiac magnetic resonance; LGE, late gadolinium enhancement; LV, left ventricular; LVEF, left ventricular ejec-
tion fraction; N, No; PVC, premature ventricular complex; SHD, structural heart disease; Y, Yes.

2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the
prevention of sudden cardiac death. Eur Heart J. 2022 Oct 21;43(40):3997-4126.




Recommendation Table 27 — Recommendations for
the management of patients with premature ventricular
complex-induced or premature ventricular complex-
aggravated cardiomyopathy

Recommendation Class® Level®

Diagnostic evaluation

In patients with an unexplained reduced EF and a
PVC burden of at least 10%, PVC-induced

600,609,610

cardiomyopathy should be considered.

In patients with suspected PVC-induced
cardiomyopathy, CMR should be

considered.””%%"°

Treatment
In patients with a cardiomyopathy suspected to be
caused by frequent and predominately

monomorphic PVCs, catheter ablation is

35,600,605 3,62
recommended.”s'éco'f’ﬂ'f’12'617'6”3" 0

In patients with a cardiomyopathy suspected to be

caused by frequent and predominately

monomorphic PVCs, treatment with AADs" should lla
be considered if catheter ablation is not desired,

suspected to be high-risk, or unsuccessful.***¢%

In patients with SHD in whom predominately
monomorphic frequent PVCs are suspected to be
contributing to the cardiomyopathy, AAD
(amiodarone) treatment or catheter ablation
should be considered. &'7:621622.624

In non-responders to CRT with frequent,
predominately monomorphic PVCs limiting
optimal biventricular pacing despite
pharmacological therapy, catheter ablation or
AADs should be considered.**

AAD, anti-arrhythmic drug; CMR, cardiac magnetic resonance; CRT, cardiac
resynchronization therapy; EF, ejection fraction; ICD, implantable cardioverter
defibrillator; LV, left ventricular; PVC, premature ventricular complex; SHD,
structural heart disease.

*Class of recommendation.

®Level of evidence.

“Flecainide only in selected patients (ICD recipients, only moderate LV dysfunction).

2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the
prevention of sudden cardiac death. Eur Heart J. 2022 Oct 21;43(40):3997-4126.



