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Diagnostic value of real-time three-dimensional echocardiography
combined with miR-499 level for heart failure*
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Abstract: Objective To analyze the diagnostic value of real-time three-dimensional echocardiography (RT-
3DE) combined with miR-499 level in patients with heart failure. Methods A total of 110 patients with heart failure
treated in Qingdao Hospital of Traditional Chinese Medicine from January 2018 to December 2021 were selected as
the heart failure group, and 60 healthy people undergoing heath checkup in the hospital during the same period were

selected as the control group. Cardiac function parameters, including left ventricular end systolic volume (LVESV),
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left ventricular end diastolic volume (LVEDYV), left ventricular ejection fraction (LVEF), and standard deviation
(Tmsv16-SD%) and maximum difference (Tmsv16-Dif%) of the time to the minimal systolic volume of the 16 left
ventricular segments, were measured by RT-3DE. The serum level of miR-499 was measured by quantitative real-
time polymerase chain reaction (QRT-PCR). The cardiac function parameters measured via RT-3DE and the serum
level of miR-499 were compared between the two groups. The correlations between cardiac function parameters and
the miR-499 level were analyzed by Pearson method. The diagnostic efficacy of cardiac function parameters
measured via RT-3DE, the serum level of miR-499, and their combination for heart failure was analyzed by the
receiver operating characteristic (ROC) curve. Results There was no difference in the gender composition, body
mass index, heart rate, systolic pressure, or diastolic pressure between the two groups (P > 0.05). The LVEDV,
LVESYV, Tmsv16-Dif%, Tmsv16-SD% and the serum level of miR-499 in the heart failure group were higher than
those in the control group, while LVEF in the heart failure group was lower than that in the control group (P < 0.05).
Pearson correlation analysis showed that the serum level of miR-499 was positively correlated with LVEDV (r =
0.373), LVESV (r = 0.347), Tmsv16-Dif% (» = 0.228), and Tmsv16-SD% (r = 0.395) (all P < 0.05), but was
negatively correlated with LVEF (» = -0.341) in patients with heart failure (P < 0.05). The ROC curve analysis
exhibited that the area under the ROC curve (AUC), sensitivity and specificity of the combination of cardiac function
parameters measured via RT-3DE and the serum level of miR-499 were all the highest, and were 0.932 (95% CI:
0.912, 0.984), 0.855 (95% CI: 0.796, 0.908) and 0.832 (95% CI: 0.763, 0.896), respectively. Conclusions The
serum level of miR-499 is high in patients with heart failure, and is closely related to the cardiac functions measured
via RT-3DE. The combination of cardiac function parameters measured via RT-3DE and the serum level of miR-499
is of great diagnostic value for heart failure.
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SFHIE & (g b U ME A BB IR A7 BR 2N 1) 8 5L RNA
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&1 51955
B ST 5'-3' 514K B bp
iE[: 5'-CTCGCTTCGGCAGCACA-3'
U6 17

Sl : 5'-AACGCTTCACGAATTTGCGT-3'

1EM): 5'-GATCCGCTGTTAAGACTTGCAGTGAT GTITAGCTCCTCTCCATGTGAACATCACAGCAAGTCTGTGCTGCG-3'
miR-499 71
JZIi): 5'-AATTCGCAGCACAGACTTGCTGTGATGTTCACATGGAGAGGAGCTAAACATCACTGCAAGTCTTAACACCG-3'
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B o3 B R SPSS 23.0 Gt #kfk . iR
DAIIHL + AR 22 (x £ ) R, LWECHT ¢ K30 1A%
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2 4#R

F2 WA-RABILER

25331 n B R (kgm’, x+s)  OFR/(R/min, x+s)  IGHE/(mmHg, x+s)  &FKH/(mmHg, x + s)
X HEZH 60 35/25 23.12 + 1.05 71.56 +3.41 120.65 + 10.47 7295 +4.15
DR 110 69/41 23.35+1.28 72.59 £4.15 119.19 £ 9.65 73.69 £ 4.39
X/l 0.316 1.190 1.643 0.915 1.070

P1E 0.574 0.236 0.102 0.361 0.286

2.2 T4 RT-3DES#.Mi&F miR-499 /K FLb 3% AHXF Fe ki T X B4 LVEF IR FXF R4 . L33,
WiZH RT-3DE 250 . 135 miR—499 X £k E Ik 2.3 DEEEHFIME MR-499 T RIEE 5 RT-

BLERA LI E L (P<005), 034 LVEDV,  3DESHHIHEXE

LVESV . Tmsv16-Dif% . Tmsv16-SD% X Ifil. i miR—499 Pearson A 5 ¥ 43 B 7R |, o0 5 fB 2 1L 75 miR-

*x3 MWHART-3DE S, MiE mMR-499 X RiXBELE (x+s)

205 n LVEDV/mL LVEF/% LVESV/mL Tmsv16-Dif/% Tmsv16-SD/% miR-499
Xf REEH 60 85.36 £9.15 59.91 +5.67 44.78 £ 6.48 441+0.77 1.46 +0.26 1.06 +0.08
IS =3i| 110 153.98 +15.72 42.96 +3.18 75.63 +10.18 5.19+0.74 1.75+0.31 1.26 +0.18
tE 31.040 24.997 21.229 6.474 6.158 8.169
P{H 0.000 0.000 0.000 0.000 0.000 0.000
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