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Ventricular ectopic activity is ubigitous

. 1% of adult population has VEA on standard ECG,
40-75% with ECG monitoring

. Frequent VES >1/min occur in 1-4% of the general
population

. ,We conclude that the long-term prognosis in
asymptomatic healthy subjects with frequent and
complex ventricular ectopy is similar to that of the
healthy U.S. population and suggests no increased
risk of death”

HL Kennedy, TA Buckingham et al.: Long-term follow-up of asymptomatic healthy
subjects with frequent and complex ventricular ectopy. NEJM 1985, 312:193-197




Risk of Sudden Death: Data from GISSI-2
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Maggioni AP. Circulation. 1993;87:312-322.




CAST : increased mortality in post-MI

drugs (10 months E
100 - R Y. amemmma

Echt DS et al., NEJM 1991



Exercise-induced PVCs and incidence of death
Framingham offspring 2885 pers., 1397 men, age 43
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Cumulative No. of Events/No. still at Risk

No EVPBs 0/2093 12/2080 41/2033 82/1690
Infrequent EVPBs (<median) 0/399 7/392 15/383 29/307
Frequent EVPBs (>median) 0/393 11/382 22/370 39/300

Morshedi-Meibodi, A. et al. Circulation 2004;109:2417-2422




Multivariable adjusted cumulative heart failure events during follow up by the
presence any VPCs in a 2- minute ECG strip among ARIC cohort
participants free of heart failure and CHD at baseline (13 486 persons)
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Ventricular Premature Contractions:
A Randomized Non-drug Intervention Trial
in Normal Men
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of them, and little *‘contamination” occurred in the control group.

VPCs were analyzed acmrding to VPC/min, VPC/man and VPC/total number of heart beats. Moderate
changes in VPC rates occurred in both experimental and control groups but no significant group differences
were found at rest or during any induction test. WMMWW

had no significant influence on the frequency or occurrence of VPCs in apparentlv normal men with persistent
and frequent VPCs.

~Because the mechanisms and the significance of VPCs are different in patients with ischemic heart disease,
our approach and methods may be useful for similar trials among cardiac patients of adjunct or non-drug
therapy for ectopic rhythms.




Original Article

Suppression of Frequent Premature Ventricular Contractions
and Improvement of Left Ventricular Function in
Patients With Presumed Idiopathic Dilated Cardiomyopathy

&

Doucras F. Durreg, MLD..,* WiNn-KuanG SHEn, M.D., anp Huen C. Smrra, M.D.

e Objective: Toexamine the hypothesis that suppression
of frequent premature ventricular contractions may be
associated with improvement in left ventricular function in
patients with presumed idiopathic dilated cardiomyopathy.

e Design: We conducted a retrospective case study and
statistical analysis of the effect of cardiac medical therapy
on outcome,

» Material and Methods: The study pepulation
consisted of 14 patients with more than 20,000 premature
ventricular contractions in 24 hours recorded by Holter
monitoring and associated left ventricular dysfunction
(ejection fraction, 40% or less). Clinical characteristics,
number of premature ventricular contractions per hour on
24-hour ambulatory Holter monitoring, and ejection frac-
tion based on transthoracic echocardiography were com-
pared before and after cardiac therapeutic intervention.

* Results: Of the 14 patients, 10 had presumed idio-
pathic dilated cardiomyopathy, and 4 had ischemic heart

disease. Of the overall study group, seven had received
additional cardiac medical therapy after the index evalua-
tion, including four patients who had amiodarone therapy.
A significant reduction (75% or more from baseline) in
premature ventricular contractions after medical thera-
peutic intervention was observed in five patients at the first
follow-up examination. The mean interval to the first fol-
low-up examination was 6 =3 months. Of the five patients,
four had significant improvement in clinical functional sta-
tus and the ejection fraction. The mean ejection fraction of
these five patients increased from 27 X 10% at baseline to
49 £ 17% after medical therapy (P = 0.04).

* Conclusion: The suppression of frequent premature
ventricular contractions may be associated with improve-
ment of left ventricular function in patients with presumed
idiopathic dilated cardiomyopathy.

Mayo Clin Proc 1998;73:430-433




AA drugs for PVC

84 pts

median age 47

50 underwent RFCA
44 success (8 re-do)

Metoprolol Verapamil Propafenone

[ ] Inefficacy [l Intolerance [ Efficacy with [ ] Efficacy

intolerance

Stec S et al, Kardiol Pol 2012
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Recordings of arterial BP in a 52-year-old male
patient with frequent PVCs without structural heart
disease

Chen T el al., J Cardiac Fail 2013;19:40-49




Left Ventricular Systolic Dysfunction Induced by
Ventricular Ectopy
A Novel Model for Premature Ventricular
Contraction-Induced Cardiomyopathy
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Cellular and Molecular Events Natural History

Myocyte

Initial Tacljyarrhythmla Compensatory Phase
Stimulus -
LV pump function normal -~ >7 Days
§ Sympathetic system activation

Extracellular Matrix
Remodeling

LV Dysfunction Phase

LV pump dysfunction and dilation
LV myocardial contractile dysfunction -~ 1-3 Weeks
Neurohormonal activation; initial

Cellular Remodeling, ey
ivati

Contracile Dysfunction,
Viability

Ca* ATPase L-Type Ca** ;
e o Channel LV Failure Phase

& 8 ° - ° gv pump I]ailur%and severe dilation
G : Q@ ystemic hemodynamic compromise
Defects in Ca** Handling . a & s Significant neurohormonal activation;
and Severe Contractile Q RAAS, vasoactive peptides
Dysfunction ' Pulmonary/systemic edema

—~ >3 Weeks
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Cytoplasm

Sarcoplasmic
Reticulum

Gopinathannair, R. et al. J Am Coll Cardiol. 2015; 66(15):1714-28.

Rakesh Gopinathannair et al. JACC 2015;66:1714-1728




JACT Vol 26, Ma 4 H43
Cictober 194958434

CLINICAL STUDIES ELECTROPHYSIOLOGY

Radiofrequency Catheter Ablation for Management of Symptomatic
Ventricular Ectopic Activity

DENNIS WEI-XI1 ZHU, MD., FACC, JAMES D. MALONEY, MD, FACC,

TONY W. SIMMONS, MD, FACC,” JUNICHI NITTA, MD, PuD, DAVID M. FITZGERALD, MD, FACC,*
RICHARD G. TROHMAN MD, FACC,T DIRAR S. KHOURY, PuD, WALID SALIBA, MD,

KAREN M. BELCQO, RN, CARLOS RIZO-PATRON, MD, FACC, SERGIO L. PINSKI, MDf¥

Howston, Texas; Winston-Salem, Norhy Carolina; and Cleveland, € iie

Conclusions. Radiofrequency catheter ablation can be success-
fully used to eliminate monomorphic ventricular ectopic activity.
It may therefore be a reasonable alternative for the treatment of
severely symptomatic, drug-resistant monomorphic ventricular
ectopic activity in patients without significant structural heart
disease.

(f Am Coll Cardiol 1995;26:843-9)




Distribution of outflow tract PVC origin associated with left
ventricular dysfunction

Epicardial
13%

AMC

9%

RCC-LCC commisure
14%

Mountantonakis SE et al. Heart Rhythm. 2011 Oct;8(10):1608-14,
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High-density body surface
potential mapping -
localization of ectopic focus
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Patient  Applications Edit Miew Acquire Input Tools Options Help
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Frequent asymptomatic VES (21%) with

symptomatic depressed LVEF

Complete elimination of VPB pre RFCA and normalization of
LVEF

RAQO view LAO view
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Clinical VEB and pace-mapping
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play Imaging T

Imagng Tools Help
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Pace-mapping based procedure
12/12 - RVOT
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RFCA of PVC From RVOT Improves Left Ventricular
Dilatation and Clinical Status in Patients Without SHD
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Neurohormonal, Structural, and Functional Recovery Pattern After
Premature Ventricular Complex Ablation Is Independent of Structural Heart
Disease Status in Patients With Depressed Left Ventricular Ejection Fraction
. A Prospective Multicenter Study
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Echocardiographic ResponseThe relationship between the baseline PVC
percentage during Holter monitoring and the LVEF improvement during
Diego Penela et al., JACC 2013, http://dx.doi.ordi0 16/76H9.2013.06.012




RFCA of frequent, idiopathic premature
ventricular complexes: Comparison with a control
group without intervention

{ 59+7%

34.5+13%

Ejection Fraction (%)

Pre Ablation Post Ablation

60

50 1

40

01 ge13%

20 1

Ejection Fraction (%)

10 -

0
Baseline Follow-up

Bogun F et al, Heart Rhythm 2007;4:863— 867
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Zang M et al. Heart 2014;100:787-793
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PVC burden associated with LV
dysfunction

Deyelletal”
Munoz et
Olgunet”
Hasdemir et al ®
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EHRA / HRS / APHRS Consensus Europace (2014) 16, 1257-1283



The correlation between the PVC burden and LV function:
A higher PVC burden is independently associated with PVC-
mediated LV dysfunction

pve 70 Sensitivity = 70%

I(B;J;den 50 Specificity = 78%

50
40

=
20

10

0“00.’””00 L 2

0
LV dysfunction Normal LV function

Ban J et al. Europace 2013;15:735-741



PVC - not so benign!

. In spite of their ,omnipresence”, PVCs are not
necessarily a benign epiphenomenon

. Their occurence in the context of SHD with
depressed LV function

- may signify non-negligable arrhythmogenic risk

- reflect the severity of SHD / presence of ,subtle”
subclinical substrate

. In selected cases VEB have a clear malignant

potential

. BB and RFCA are the therapy of choice in most
cases with prognostic relevance




Clinical pathway for workup of patients with
frequent PVCs

12 lead ECG, Echocardiogram
+ Holter monitor if syncope, severe symptoms or malignant family history
+ Exercise stress testing if symptoms triggered by exertion or ischemia suspected

|
LV Dysfunction? ‘

|
Yes \N(:

Etiology of LV dysfunction unknown
or Uncontrolled symptoms

PVC burden >15% on Holter monitoring | 7 Y

Echocardiogram
Q1-2years

Arrhythmia
Consultation

Drop in LV systolic function without
alternate explanation

Katie Giles, Martin S. Green: Canadian Journal of Cardiology, Volume 29, Issue 11, 2013, 1512 - 1515




Management of PVCs — expert consensus 2014

No evidence of History and PE Abnormal
SHD or sustained VAs ECG basic evaluation
Echo
Amb monitoring
Family history

>10000

LV dysfunction PVCs/24h Assess PVC
and high PVC burden burden

<10,000

/ Possible reversible PVCs/24 hr

LV dysfunction
Reassurance (consider MRI-DE®) Reassurance re PVCs

Rx for SHDP
Continued PVC symptoms Treat PVCs w PVC symptoms

- PVC interference with CRT

Catheter ablation

Medical treatment Consider if:

Failed/intolerant/declined medical Rx,
Single/dominant PVC morphology,
Probable reversible LV dysfunction

Pedersen C T et al. Europace 2014;16:1257-1283




Evaluation for the presence or absence of structural heart disease
in relevant VEA

Patient history
Prior diagnosis of SHD?
Risk factors for SHD?
Symptoms of SHD?
Non-cardiac disorders that may
affect the heart?
Syncope?
Family Hx SCD?
Family Hx of SHD?

Physical examination
evidence for SHD?

Electrocardiogram
baseline 12-lead ECG
12-lead ECG during VA

ECG monitoring

Echocardiogram
Exercise testing / Imaging

coronary arteriography if
indicated

Abnormal basic evaluation Normal basic evaluation

J y

Inconclusive
Structural heart basic evaluation No structural

disease heart disease

Advanced imaging
MRI-DE
CT
coronary arteriography

Abnormal advanced imaging Normal advanced imaging

Pedersen C T et al. Europace 2014;16:1257-1283




Tachycardiomyopathy due to long-lasting
VEA
ECG before RF
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Asymptomatic VPC and ns-VT since 14 y of
age, with 32-y - HF with LVEF=20%, HTXx
candidate

Electro-anatomic mapping based RFCA with
acute success performed

Mitralny anulus




ECG post RFCA
LVEF=60%, 3 months post RFCA, complete
recovery
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Epicardial ectopic
focus of PVC



VF initiation by PVB later found to originate from the right
(top) or left (bottom) ventricle
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Short communication

Catheter ablation to prevent sudden cardiac death

Josef Kautzner *, Petr Peichl

Department of Cardiology, Insatute for Onical and Experimen tal Medicine - IKEM, Prague, Czech Republic

ARTICLE INFO ABSTRACT

Article histary: Since ventricular arrhythmias are a common cause of sudden cardiac death (SCD), treatment for ventricular ar-
Recetved 6 March 2017 rhythmias is the target area of interest in research field. Among different means to prevent ventricular arrhyth-
Accepted 28 March 2017 mias, catheter ablation (CA) has emerged as an effective therapeutic method. CA can decrease the likelihood of
Avalisble online oor SCD in the following arrhythmia categories: 1) idiopathic ventricular fibrillation (VF) that is usually triggered
by premature ventricular beats originating in the Purkinje fibres; 2 ) VF in subjects with structural heart disease,
especial ly after myocardial infarction, that is triggered by premature ventricular beats from surviving Purkinje fi-
bres; 3) Brugada syndrome in which modification of an epicardial substrate in the right ventricular outflow tract
might be the most promising strategy; 4) recurrent monomorphic veniricular tachycardias in the setting of struc-
tural heart disease; 5) ventricular preexcitation in which CA appears to be a method of choice in high risk pa-
tients, regardless of the presence or absence of symptoms.

In conclusion, CA is a therapeutic method that may prevent SCD in different subsets of patients. Better under-
standing of mechanisms and substrates may further improve the rate of success and/or broaden such prophylac-
tic indications.

© 2017 Elsevier BV. All rights reserved.




ECG morphology and endocardial mappingVEB originating
from the RV anterior wall
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Initiation of VF by VES from RVOT
(16/108 pts with RVOT)

Noda, T. et al. 3 Am Coll Cardiol 2005;46:1288-1294



Ventricular Fibrillation Triggered by PVCs from Papillary
Muscles: Clinical Features and Ablation
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ablation (RFA) of
ventricular
3 ectopy near the
Ablation base of the
posterior

papillary muscle
In LV with the
use of a 3-
dimensional
electroanatomic
map

Before RFA

After RFA

Chen T et al., Journal of Cardiac Failure, Volume 19, Issue 1, 2013, 40 — 49




PVC origin in Ml scar
PVC as RFCA targets to eliminate VT

Bogun F et al., HR 2008



Single-beat non-contact mapping for
VES origin location
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Frequent PVCs - not
necessarily benign !

. Frequent PVCs have been associated with the
development of CMP with systolic
dysfunction. In patients with PVC burden of =
20,000 PVCs/24h, CMP may develop in up to
20% of patients on long-term follow up.

. PVC-induced CMP is most commonly observed in
patients with a PVC burden of 210% or = 10,000
PVCs/24h.

. High PVC burden, long PVC QRS duration, and
epicardial origin of PVCs have been associated
with increased risk of cardiomyopathy.




Frequent PVCs - not
necessarily benign !

. Catheter ablation has been associated with a

higher degree of suppression of PVCs and is
associated with complete resolution of
cardiomyopathy in more than 70% of patients.

. Case series and retrospective studies suggest that
catheter ablation may be more efficacious in
treating PVC-induced cardiomyopathy.

. Future well-designed randomized studies are
needed to establish evidence-based
recommendation in the treatment of patients with
PVC-induced cardiomyopathy




Frequent PVC's: Is there a place
for ablation?

. CERTAINLY YES AND IT IS
EXPANDING! However:

. In-depth exclusion of other etiologies of LV function
decline

. Allow for sufficient time to evaluate dynamics of
PVCs / LV function

. 'Favorable electric millieu” - single / dominat ECG
morphology

. Decision shared with patient, drugs not an option

. Experienced center / operator — excellent results,
low complication rate




PVCs in the real life — how to
approach the patient ?

. For asymptomatic patients with preserved
cardiac function and no high-risk features for SCD
- careful follow-up - monitor LV EF annually!

. In patients showing a clear association

between:

- PVCs and symptoms
- PVC-induced ventricular tachyarrhythmia (VT/VF)
- PVC mediated cardiomyopathy

Catheter ablation should always be
considered individually (characteristics of
patient and his/her PVCs)




