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Abstract

The optimal medical treatment can fail in the intention to improve symptoms and quality of life of heart failure
(HF) patients with severe left ventricular dysfunction and atrial fibrillation (AF) with uncontrolled ventricular rate. In
these refractory cases to medical management, the necessity to utilize cardiac resynchronization therapy (CRT), or
the need to use catheter ablation, or both, emerges in order to achieve hemodynamic improvement. Several clinical
studies with CRT demonstrated structural and functional ventricular improvement. Moreover, there are additional
beneficial effects in left ventricular remodeling. It was demonstrated that there is a significant improvement in left
ventricular ejection fraction, and a significant decrease in end systolic and end diastolic volumes. However, CRT
may be interrupted in over 30% of patients after successful implantation of a device and the most common reason
for CRT interruption is the development of AF in 18% of the cases. Those patients whom do not respond to drug
therapy will require atrioventricular nodal (AVN) catheter ablation in order to restore 100% CRT functionality and
improvements in clinical outcomes. There are interesting published data documenting significant acute and long-
term improvement in left ventricular function, cardiac performance, symptoms, exercise tolerance, clinical outcomes,
and quality of life in selected HF patients with paroxysmal and persistent drug-refractory AF who have undergone

AVN ablation and permanent pacemaker implantation.
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Introduction

Congestive heart failure (HF) per se has a reserved prognosis in
patients with low left ventricular ejection fraction, and this prognosis
even worsens if atrial fibrillation (AF) develops. AF and HF are
common cardiovascular diseases with high comorbidities and mortality
and severe prognostic implications [1-5]. AF usually generates rapid
ventricular response, irregularity of ventricular rhythm, loss of
the atrial kick and organized atrial contribution to cardiac output,
and in some cases with persistent or permanent AF, tachycardia-
induced cardiomyopathy [6-13]. Aging has a profound impact on the
histological and thus, electrophysiological changes in the human atrial
myocardium which contribute to the higher prevalence of AF in the
elderly [14-20]. The prevalence of AF in patients with advanced HF
reaches up to 40%. AF is considered to be an independent predictor of
morbidity and mortality increasing the risk of death and hospitalization
in HF patients [11-13].

The optimal medical treatment can fail in the intention to improve
symptoms and quality of life of HF patients with severe left ventricular
dysfunction and AF with uncontrolled ventricular rate [21-24].
In these refractory cases to medical management, the necessity to
utilize cardiac resynchronization therapy (CRT), or the need to use
catheter ablation, or both, emerges in order to achieve hemodynamic
improvement. Several clinical studies with CRT demonstrated
structural and functional ventricular improvement. Moreover, there
are additional beneficial effects in left ventricular remodeling. It was
demonstrated that there is a significant improvement in left ventricular
ejection fraction, and a significant decrease in end systolic and end
diastolic volumes at 3 months of followup [25,26]. Importantly, these
beneficial effects are dependent on continuous biventricular pacing
since interruption of electric stimulation produce a progressive but
not immediate loss of effect. However, CRT may be interrupted in over
30% of patients after successful implantation of a device and the most
common reason for CRT interruption is the development of AF in 18%
of the cases. Indeed, it was reported that almost 20% of patients who

undergo successful implantation of a defibrillator capable of delivering
CRT develop an episode of AF with a rapid ventricular response,
which at least temporarily results in the inability to deliver CRT [25-
27]. Those patients whom do not respond to drug therapy will require
atrioventricular nodal (AVN) catheter ablation in order to restore 100%
CRT functionality and improvements in clinical outcomes. There are
interesting published data documenting significant acute and long-
term improvement in left ventricular function, cardiac performance,
symptoms, exercise tolerance, clinical outcomes, and quality of life in
selected HF patients with paroxysmal and persistent drug-refractory
AF who have undergone AVN ablation and permanent pacemaker
implantation.

AV Nodal Ablation

There are some data available from meta-analysis which reported
beneficial evidence in favour of AVN catheter ablation followed by
permanent pacemaker implantation in symptomatic, drug-refractory
AF patients. In his meta-analysis, Wood et al. [28] examined 1181
patients from 21 different studies and found that exercise duration,
ejection fraction, quality of life, symptoms, and hospital admissions
improved significantly. In this study they observed that the only
parameter that did not reach statistical significance was LV fractional
shortening. However, this last parameter showed a tendency towards
improvement. In another meta-analysis performed by Chatterjee et al.
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[29], they analyzed a total of 5 randomized or prospective trials with a Multimorbidity and co-morbidity in atrial fibrillation and effects on survival:
total of 314 patients for efficacy review, another 11 studies (810 patients) Findings from UK Biobank cohort. Europace
for effectiveness review, and 47 studies (5632 patients) for safety review. 2. Guerra F, Brambatti M, Nieuwlaat R, Marcucci M, Dudink E, et al. (2017)
Symptomatic atrial fibrillation and risk of cardiovascular events: data from the
These authors found in this study that in the therapeutic Euro Heart Survey. Europace
management of refractory AF, AVN catheter ablation is associated with 3. Hohendanner F, Heinzel FR, Blaschke F, Pieske BM, Haverkamp W, et al.
improvement in symptoms and quality of life, with a low incidence of (2017) Pathophysiological and therapeutic implications in patients with atrial
procedure morbidity [29]. In addition, in patients with reduced systolic fibrillation and heart failure. Heart Fail Rev 1-10.
function, AVN ablation demonstrated also significantly improved 4. Carson PE, Johnson GR, Dunkman WB, Fletcher RD, Farrell L, et al. (1993)
echocardiographic outcomes relative to medical therapy alone. The influence of atrial fibrillation on prognosis in mild to moderate heart failure:

However, their results demonstrated also that there was no statistical The V-HeFT studies. Circulation 87: 102-110.

difference in all-cause mortality, exercise duration, and left ventricular 5. Modin D, Sengelav M, Jargensen PG, Bruun NE, Olsen FJ, et al. (2017) Global

ejection fraction between AVN ablation and medical therapy groups longitudinal strain corrected by RR interval is a superior predictor of all-cause

. .. . « » mortality in patients with systolic heart failure and atrial fibrillation. ESC Heart
[29]. Therefore, with this interventional procedure of “ablate and pace Fail. ymnp 4

we are offering our HF patients with AF a better quality of life due to

e . 6. Birnie D, Hudnall H, Lemke B, Aonuma K, Lee KL, et al. (2017) Continuous
hemodynamic improvements, but no longer survival.

optimization of cardiac resynchronization therapy reduces atrial fibrillation
in heart failure patients: Results of the Adaptive Cardiac Resynchronization

Right ventricular pacing has been associated to deleterious Therapy Trial. Heart Rhythm 14: 1820-1825.

alterations in left ventricular function. Hence, in order to avoid the ) )
noxious effects of long-term right ventricular pacing on left ventricular 7. SunL, Yan S, Wang X, Zhao S, Li H, et al. (2017) Metoprolol prevents chronic

R i X A A obstructive sleep apnea-induced atrial fibrillation by inhibiting structural,
function after AVN catheter ablation [30], biventricular pacing has sympathetic nervous and metabolic remodeling of the atria. Sci Rep 2: 14941.
been proposed as an alternative pacing method. CRT significantly

T e . . 8. Centurion OA (2009) Atrial fibrillation complicating congestive heart
reduces hospitalizations for HF, and significantly improves functional (2009) P 9 9

failure: Electrophysiological aspects and its deleterious effect on cardiac

capacity and left ventricular function in comparison with right resynchronization therapy. J Atrial Fib 1: 417-429.

ventricular pacing only [31-33]. Therefore, the current guidelines o po ;0\ Cioffi G, Traversi E, Pinna GD, Cobelii F, et al. (1998) Predictors of
recommend CRT in patients with AF and left ventricular dysfunction primary atrial fibrillation and concomitant clinical and hemodynamic changes
who are candidates for AVN catheter ablation with an indication ITa in patients with chronic heart failure: A prospective study in 344 patients with
level of evidence B [34,35]. Indeed, AVN ablation followed by CRT is an baseline sinus rhythm. J Am Coll Cardiol 32: 197-204.

established strategy for improving symptoms and morbidity in patients 10. Joy PS, Gopinathannair R, Olshansky B (2017) Effect of ablation for atrial
with permanent AF, reduced left ventricular ejection fraction, and fibrillation on heart failure readmission rates. Am J Cardiol 120: 1572-1577.

uncontrolled ventricular rate. 11. Elshazly MB, Senn T, Wu Y, Lindsay B, Saliba W, et al. (2017) Impact of atrial
fibrillation on exercise capacity and mortality in heart failure with preserved
Discussion ejection fraction: Insights from cardiopulmonary stress testing. J Am Heart

Assoc 6: e006662.

Geelen et al. [36] stated that AVN ablation may predispose patients 12. Kannek WB, Abbot RD, Savage DD, McNamara PM (1982) Epidemiologic

to an increased risk of sudden cardiac death. Early studies reported features of chronic atrial fibrillation: The Framingham study. N Engl J Med 306:

1-year sudden death rates varying from 0% to 9% [28,37]. The majority 1018-1022.

of those patients who developed sudden cardiac death had a significant 13 pries DL, Exner DV, Gersh BJ, Domanski MJ, Waclawiw MA, et al. (1998) Atrial

number of risk factors, including reduced left ventricular ejection fibrillation is associated with an increased risk for mortality and heart failure

fraction, advanced HE, and ahistory of ventricular arrhythmias [38,39]. progression in patients with asymptomatic and symptomatic left ventricular
.. . . . systolic dysfunction: A retrospective analysis of the SOLVD trials. J Am Coll

Bradley et al. [40] found no significant difference in mortality when the Cardiol 32: 695-703.

“ablate and pace” procedure was compared to medical treatment. They
demonstrated an all-cause mortality of 3.5% with AVN ablation and
3.3% with drug therapy at 1 year of follow-up in their meta-analysis of
randomized trials comparing AVN catheter ablation with permanent
pacemaker implantation and drug therapy. The rate of sudden cardiac
death further decreased to 0.2% when pacing was incremented to an 16. ﬁgxf‘:lsais’\t"f' Sﬁgnéa(t)térizng?ixilrz n?l’ g:tziicl‘,ieJﬁ’ hYS:rTgfa\:IE’reEtJalAr(r: 983&
initial lower rate of 90 bpm [41]. Actually, sudden cardiac death is not Cardiol 22 1 ;y 19. P P ’

a subject of concern anymore [42,43]. The 1 year total mortality is 6.3%

and the rate of sudden cardiac death is only 2%, which is similar to that

14. Grandi E, Dobrev D (2017) Non-ion channel therapeutics for heart failure and
atrial fibrillation: Are CaMKI!I inhibitors ready for clinical use? J Mol Cell Cardiol.

15. Gasparini M, Galimberti P (2017) Atrial fibrillation and cardiac resynchronization
therapy. Curr Opin Cardiol.

17. Mathew J, Hunsberger S, Fleg J, Mc Sherry F, Williford W, et al. (2000)
Incidence, predictive factors, and prognostic significance of supraventricular

of control patients with AF who remain on drug therapy [28,44]. tachyarrhythmias in congestive heart failure. CHEST 118: 914-922.
Conclusion 18. Davies MJ, Pomerance A (1972) Pathology of atrial fibrillation in man. Br Heart
J 34: 520-525.
In conclusion, there are beneficial effects in left ventricular function, 19. Lev M (1954) Aging changes in the human sinoatrial node. J Geront 9: 1.

cardiac performance, symptoms, exercise tolerance, clinical outcomes,
and quality of life in selected HF patients with paroxysmal and persistent
drug-refractory AF who have undergone AVN ablation and permanent
pacemaker implantation. Current guidelines recommend CRT in HF
patients with AF whom are candidates for AVN catheter ablation with
an indication ITa level of evidence B.

20. Davies MJ, Pomerance A (1972) Quantitative study of aging changes in the
human sinoatrial node and internodal tracts. Br Heart J 1972 34: 150-152.
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. Hudson REB (1960) The human pacemarker and its pathology. Br Heart J 22:
153.

22. Centurion OA, Isomoto S, Shimizu A, Konoe A, Kaibara M, et al. (2003) The
effects of aging on atrial endocardial electrograms in patients with paroxysmal
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