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Risk stratification in heart failure patients using serum microRNA and
echocardiography
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The number of patients with heart failure has been increasing worldwide.

Establishment of a risk stratification model to predict heart failure development for asymptomatic
patients with cardiovascular diseases is highly expected. We analyzed mRNA expression of myocardium
and serum biomarker in patients undergoing cardiac surgery. Echocardiography-derived strain analysis
was used to detect asymptomatic patients with impaired myocardial functional reserve. We
successfully detected 3 types of microRNA associated with fibrosis and Ca2+ handling protein.
Besides, using the myocardium obtained from patients undergoing bioprosthetic valve replacement, we
found the a residual immunogeneity revealed by a-Gal positivity in the valves which may cause
pathological inflammation and the result of xenograft rejection. Our findings may be useful to
elucidate the mechanism of heart failure development in asymptomatic patients and the role of miRNAs
as heart failure biomarkers.
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Table 1. Clinical characteristics, echocardiographic parameters, and related biomarkers
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HE

(CD3, CDh4, CD20, CD68)

miRNA
BNP  Group HF Group S
Group HF Group S
Osteopontin Group H  Group S
Ca* mRNA
3
%Fibrosis area) Ca*

GLS

Group S, Group HF, Group C

(MMP2, MMP9,

miRNA

MmiRNA24-2

Group 5§ Group HF Group C
Age (years) 61.5 + 10.4 66.6 + 10.9 65.2+ 9.9
Male (%) 73.3 66.6 66.6
Echocardiography
LVEF (%) 58.2 + 11.9* 38.2+ 11.9%* 66.9+12.6
GLS(%) -9.9+2. 3% -7.0£2.3%* -16.642.5
E/E 13.243.3% 16.4+3.2%* 9.4+3.9
Serum biomarker
BNP (pg/mL) 92.6+48.2* 191.4495.7** 32.2423.4
MMP3 (ng/mL) 230+321* 390+212%* 61.2+ 32.9
Osteopontin (ng/mL) | 210+183 (n=9) 224+190 (n=4) 78.0+ 22.3 (n=5)
miRNA125a 0.82+0.24* 0.6240.74%* 1.12+0.43
miRNA24-2 1.4440.35% 2.04+0.66%* 0.8340.27
miRNA423-5p 1.5240.24%(n=9) 2.90£0.33(n=7) ** 1.0+0.51{n=6)
Myocardial expression and histology
MMP9 / GAPDH 0.67+0.21* 0.890.21** 0.42+0.21
SERCA2/GAPDH 0.58+0.24* 0.35+0.29%* 0.7240.21
% area of fibrosis (%) [12+7 19+11%* 9+3

* p<0.05 vs. Group HF

**p<0.05 vs. Group C




Relationship between miRNA24 level and echo-derived
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inflammatory marker of the myocardium in patients undergoing valvular surgery
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Casel: Bioprosthetic valve with early degeneration— Immune mediated cell proliferation
Case?: Homograft valve deteriorated over years— Degeneration and inflammatory response
Case3: Native valve with infectious endocarditis— State of inflammation
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