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Genetic-based risk stratification in patients with idiopathic ventricular fibrillation

Genetic background in idiopathic ventricular fibrillation (VF) cannot fully be understood.

Whole exome analysis was performed for 210 patients with resuscitated after idiopathic VF in the
National Cerebral and Cardiovascular Center collaborated with: Shiga Medical University (Prof.
Minoru Horie), Nagasaki University (Professor Naomasa Makita), Nippon Medical School
(Professor Wataru Shimizu), Hiroshima University (Yukiko Nakano, Associate Professor), Kanazawa
University (Kenshi Hayashi, Assistant Professor), and Niigata University (Nobue Yagihara Assistant
Professor).

Data obtained from TOHOKU Mega-bank, 1000 Genomes, dbSNP, ESP6500 and each investigator’s
in-house data were used as control, in which an allele frequency of >0.1% were excluded as the SNP.
Moreover, exome data from 200 patients with familial hypercholesterolemia (FH) were used as
control polymorphisms.

Results: In the p arrhythmia-related genes previously reported, no mutation was found in at least five
of the 210 patients had overlapped. However, mutations or rare variants in RYR2 (n=3), CASQ2
(n=1), KCNJ2 (n=1), PKP2 (n=1) such as CPVT or ARVC associated genes, could be obtained in a
small number of patients.

On the other hand, in more common variants, total 313 variants or SNPs which were overlapped in at
least five VF patients as well as at most three control (FH) subjects, including 146 variants
overlapped in 5 cases, 86 (6 cases), 35 (7 cases), 13 (8 cases), 8 (9 cases), 4 (10 cases) and 1 (11
cases) could be obtained in VVF patients. In these variants, although most of them had not functionally
been analyzed, some were suggested as functionally associated with Ca channels, Ca handling,
voltage-dependent K channels, desmosome, Na channels, Purkinje cells, or atrial fibrillation. In VF
cases 14 of these variants could be found on average, whereas only 4 in their families.

These findings suggest that idiopathic VF occurred mainly due to multiple genetic disorders or
polymorphisms but not monogenic mutations. In this study, we could found some candidate genetic
polymorphism associated with the VF-risk. Further replication study to investigate how many or
much of these common polymorphism in Japanese can increase the risk of VF should be evaluated.
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