
Objective We hypothesized that computed tomography-derived
(CT) left atrial volume index (LAVI), in combination with
other objective parameters, could be used to develop a score
able to predict the presence of LVZs.
Methods In a large cohort of patients undergoing their
first AF ablations, comprehensive echocardiographic evalu-
ations and cardiac CT were performed. During the elec-
trophysiological studies, LA geometry and electro-
anatomic voltage maps were created. LVZs were defined
as areas ≥1cm2 with bipolar peak-to-peak voltage ampli-
tudes ≤0.5 mV.
Results In a derivation cohort of 374 patients, predictors
of LVZs were identified by regression analysis and used
to build the ZAQ score (age≥65 years, female sex and
CT LAVI≥57ml/m2). The ZAQ score of 2 points accu-
rately identified the presence and the extent of LVZs
(AUC 0.809, 95% CI 0.758-0.861, p<0.001; 3 cm2 [IQR
1.5-4.5] vs 7 cm2 [IQR 4-9], p 0.001). In a validation
cohort of 103 patients, the predictive value of the score
was confirmed (AUC 0.793, 95% CI 0.709-0.878,
p<0.001; 4 cm2 [IQR 2-7] vs 11.5 cm2 [IQR 8-16.5], p
0.001).
Conclusions The ZAQ score identifies LVZs and may be
useful for planning the ablation strategy ahead of time
(single shot PVI vs 3D mapping-guided ablation) regard-
less of whether the AF pattern is paroxysmal or
persistent.

Figure legend. Proposed AF ablation workflow independent
of the temporal pattern of AF (ie. paroxysmal vs. persistent).
(CT) Computed Tomography, (LAVI) Left Atrial Volume
Index, (PVI) Pulmonary vein isolation. *Low voltage zones, if
present, could be targeted with additional substrate modifica-
tion ablation
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Introduction Catecholaminergic polymorphic ventricular tachy-
cardia (CPVT) is a genetic condition characterized by stress
or exercise induced potentially fatal ventricular arrhythmic
episodes. It is attributed to mutations in the cardiac ryano-
dine receptor (RyR2), calsequestrin (Casq2), and calmodulin
(CaM) genes. Clinical symptoms and prognosis were reported
more severe in male than female patients. Murine hearts car-
rying RyR2-P2328S showed a pro-arrhythmic phenotype, dis-
rupted Ca2+ homeostasis and decreased myocardial action
potential conduction velocities (CV) in an absence of evi-
dence for tissue fibrosis, implicated in arrhythmic trigger and
substrate.
Methods The present studies investigated for independent
and interacting effects of sex and homozygotic RyR2-
P2328S (RyR2S/S) genotype on expression levels in molecu-
lar determinants of both Ca2+ homeostasis (CASQ2,
FKBP12, NCX1, SERCA2A, and CaV1.2) and CV (NaV1.5,
Cx43, phosphorylated-Cx43, and TGF-b1) in murine ven-
tricles. Thus, ventricular tissue samples were lysed, and pro-
teins extracted were used for western blotting. Relative
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expression levels were measured semi-quantitatively through
densitometry. Two-way ANOVA investigated for independent
and interacting effects, and Tukey’s honestly significant dif-
ference post-hoc tests explored significant pairwise
comparisons.
Results Findings demonstrated that phosphorylated Cx43,
TGF-b1, CASQ2, FKBP12, NCX1, SERCA2A, and CaV1.2
proteins were not affected by sex or RyR2S/S genotype
whether independently or in interaction. However, there
were significant interacting effects of sex and genotype on
NaV1.5, and significant independent and interacting
effects of sex and genotype on Cx43 expression. Further
post-hoc testing revealed sex-dependent decrease of
NaV1.5 protein to be in the WT only and revealed geno-
type-dependent decrease of Cx43 to be in the females
only.

Conclusions This study excluded participation of accompanying
alterations in CASQ2, FKBP12, NCX1, SERCA2A, and
CaV1.2 expression thereby implicating abnormal RyR2 func-
tion alone in the observed pathological elevation of cytosolic
Ca2+ levels and arrhythmic phenotype. Furthermore, the
present findings do not implicate altered NaV1.5 expression
in the development of slowed CV partly contradicting earlier
studies that have reported decreased NaV1.5 expression in
CPVT hearts. In contrast, the findings implicate contributions
of decreased Cx43 expression in slowed CV though only in
female and not male RyR2S/S relative to WT hearts, but not
of changes in altered phosphorylated Cx43, and TGF-b1
expression leading to fibrotic change. The CV changes could
potentially reflect acute actions of the increased cytosolic Ca2
+ on NaV1.5 and Cx43.
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