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Heart failure has become an increasing social burden due to the increasing number of
patients. In some cases, optimal medical therapy results in the improvement of impaired left
ventricular (LV) function and normalization of LV geometry, changes that are collectively
called reverse remodeling (RR). However, no definitive predictive markers of LVRR exist and
research in this field may yield important insights that will improve treatment planning. We
have previously found serial morphometric changes of the ultrastructure of nuclear
chromatin in cardiomyocytes of heart failure animal models. Based on our observations, we
hypothesized that assessing the ultrastructure of nuclear chromatin by developing an
original clinical and histopathological method may facilitate the prediction of the
reversibility of myocardial dysfunction. Therefore, we planned to morphometrically assess
the ultrastructure of nuclear chromatin and especially the peripheral chromatin that is
attached to the nuclear envelope in patients with non-ischemic cardiomyopathy and to seek
a molecular mechanism regulating LVRR using a trans-omics approach, such as whole exome

sequencing or RNA sequencing.

We conducted a retrospective study of 225 patients with non-ischemic cardiomyopathy and
reduced LV ejection fraction (LVEF <35%), who were admitted for treatment in Osaka
University Hospital or the National Cerebral and Cardiovascular Center between 2009 and
2015. Based on the evaluation of electron microscopy images, patients were categorized into
either Group A (thin or breached nuclear envelope) or Group N (normal nuclear envelope).
The incidence of LVRR (increase of LVEF>10 percentage points, leading to a post-LVEF>35%
after one year, without any occurrence of cardiac events) in Group A was significantly lower
than that in Group N. This difference was significant even after adjustment for age, BNP, or
LVEF.

Next, we performed RNA sequence analysis with myocardial samples from about 40 patients
who had undergone heart transplantation surgery, and started to assess the differences
between Group A and Group N. We also performed whole exome sequence and genotyping in
about 30 patients. Preliminary results indicate that there may be some differences in

genotype between Group A and Group N.
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