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In this study we evaluated atrial fibrillation (AF) recurrence and Sarcoplasmic Endoplasmic Reticulum Calcium ATPase

(SERCA) levels in patients treated by epicardial thoracoscopic ablation for persistent AF. This was a prospective,

multicenter, observational study to recruit patients with persistent AF receiving an epicardial thoracoscopic pulmonary vein

isolation. About 27 patients, responders (n = 15) did not present AF recurrence after epicardial ablation at one-year follow-

up; these patients displayed a marked remodeling of the left atrium, with a significant reduction of inflammatory cytokines,

B type natriuretic peptide (BNP), and increased levels of SERCA compared to baseline and to non responders (p < 0.05).

Furthermore, mean AF duration (Heart rate (HR) 1.235 (1.037-1.471), p < 0.05), Left atrium volume (LAV) (HR 1.755

(1.126-2.738), p < 0.05), BNP (HR 1.945 (1.895-1.999), p < 0.05), and SERCA (HR 1.763 (1.167-2.663), p < 0.05) were

predictive of AF recurrence. Therefore, our data indicate for the first time that baseline values of SERCA in patients with

persistent AF might be predictive of failure to epicardial ablative approach. Intriguingly, epicardial ablation was associated

with increased levels of SERCA in responders. Thus, SERCA might be an innovative therapeutic target to improve the

response to epicardial ablative treatments.
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1. Atrial Fibrillation (AF)

Atrial fibrillation (AF) is the most common arrhythmia worldwide . Based on the duration of episodes and the date of

onset, AF is defined as paroxysmal, persistent, or permanent . In patients with persistent AF there is an increased risk of

thromboembolic stroke, heart failure, and overall worse prognosis . Therefore, in these patients catheter ablation is a

valid therapeutic option to ameliorate clinical outcomes via restoration of sinus rhythm . On the other hand, catheter

ablation shows a success rate of ~50% at five years in patients with persistent AF . The lack of therapeutic effect in a

relatively high percentage of patients limits its clinical application, and might itself be responsible for atrial fibrosis and

remodeling, eventually leading to permanent AF . Unfortunately, in these patients the successful epicardial ablation by

sinus rhythm restoration could cause a reduction of left atrial diameters and volumes . In this setting, epicardial AF

ablation could induce the modulation of the complex electro-anatomical arrhythmic atrial substrate in patients with

persistent AF . Conversely, the unsuccessful of AF ablation could be explained by the advanced atrial

electrical/anatomical remodeling , as the result of an enhanced trigger activity and reentry mechanisms . These

mechanisms are both implied in the genesis and perpetuation of persistent AF . Alterations in the regulation of

intracellular calcium (Ca ) have been linked to an abnormal trigger activity and reentry in AF patients . Moreover, in

human atrial myocytes altered Ca  fluxes have been shown to induce delayed after depolarizations (DADs) .

2. SERCA

Sarcoplasmic Endoplasmic Reticulum Ca  ATPase (SERCA) is considered a major player in these processes .

Indeed, patients with AF have lower SERCA levels compared to patients with sinus rhythm . Of note, SERCA levels can

be assayed in peripheral blood lymphocytes, as their levels correlate with SERCA levels obtained in specimens of cardiac

tissue . Mechanistically, a reduced Ca  uptake in the endoplasmatic/sarcoplasmatic reticulum, which is mediated by

SERCA, results in intra-cytoplasmic Ca  overload, which is known to be arrhythmogenic . Moreover, the abnormal

Ca  handling along with cellular DAD-mediated triggered activity could promote AF persistence .

Indeed, the persistence of abnormal Ca  handling can activate ion channels and trigger Ca -dependent signaling

pathways, eventually promoting atrial remodeling and the progression of AF to more persistent forms . Therefore, we

speculate that alterations in SERCA levels might play a central role in AF persistence and in its recurrence following an

epicardial ablation. To our knowledge, these aspects have never been investigated before. Our hypothesis is that lower

SERCA levels might be linked to higher rates of failure of epicardial ablation in patients with persistent AF. To verify such
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hypothesis, we designed a prospective, multicenter, observational study to evaluate AF recurrences at one year of follow-

up after epicardial ablation, correlating this clinical outcome to SERCA expression in patients with sinus rhythm restoration

(responders group) vs. patients with AF (nonresponders group) after an epicardial ablative approach.
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