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[Abstract] Objective To explore the predictive value of serum microRNA-3646 (miR-3646) and microRNA-34a
(miR-34a) levels for major adverse cardiovascular events (MACE) in patients with hypertension and concomitant chronic heart
failure (CHF). Methods A total of 100 hypertensive patients with CHF diagnosed and treated in the Clinical Laboratory of
Qinghai Provincial Hospital of Traditional Chinese Medicine from April 2019 to April 2024 were selected as the study group.
They were divided into the MACE subgroup @ =36) and the non-MACE subgroup @ =64) based on whether MACE occurred
within 1 year after treatment. In addition, 73 healthy physical examinees from the same hospital during the same period were
selected as the control group. The QqRT-PCR method was used to detect serum levels of miR-3646 and miR-34a. Multivariate
logistic regression was used to analyze factors influencing the occurrence of MACE. Relative risk analysis was performed to
evaluate the effect of different serum levels of miR-3646 and miR—-34a on the occurrence of MACE in hypertensive patients
with CHF. ROC curve analysis was used to assess the predictive value of serum miR-3646 and miR-34a for MACE in these
patients. Results The study group had significantly higher serum levels of miR-3646 and miR-34a than the control group
t=12.615, 12.480, both P <0.001). During a one-year follow-up period, 36 out of 100 hypertensive patients with CHF devel—

oped MACE, with an incidence rate of 36.00% . Among them, there were 12 cases of angina pectoris, 4 cases of stroke, 5 ca—
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ses of non-fatal myocardial infarction, 2 cases of cardiogenic death, and 13 cases of acute heart failure. In the MACE sub—

group, the proportion of patients with NYHA class IV, as well as the serum levels of miR-3646 and miR-34a, were higher
than those in the non-MACE subgroup, while the LVEF level was lower (Z/t =2.678, 8.228, 7.727, 5.074; P =0.007, <
0.001, <0.001, <0.001). Elevated serum levels of miR-3646 and miR-34a were both risk factors for MACE OR (95%CI) =
3.149 (1.770-5.603), 2.948 (1.571-5.531) . The risk of MACE in patients with high serum levels of miR-3646 and miR-34a
was 2.162 times and 2.082 times higher, respectively, than in patients with low levels. The AUC values of serum miR-3646,

miR-34a, and their combination for predicting MACE in hypertensive patients with CHF were 0.840, 0.841, and 0.962, respec—
tively. The combined predictive value was superior to that of miR-3646 or miR-34a alone ¢ =3.125, 3.292; P =0.002, 0.001).

Conclusion In hypertensive patients with CHF, the serum levels of miR-3646 and miR-34a are elevated. The combined de—

tection of these two biomarkers has higher predictive efficacy for MACE occurrence in these patients.
[Key words] Hypertension; Chronic heart failure; MicroRNA-3646; MicroRNA-34a; Major adverse cardiovascular

events; Prediction

( chronic heart failure CHF) CHF

N

=, CHF
( major ad—
verse cardiovascular events MACE) N
. * o miRNAs( microRNAs)
RNA
> . miR-34a
miRNA N N
° . miR-3646
7 MACE o
CHF
miR-3646.miR-34a
MACE o
1
1.1 2019 4 —2024 4
CHF 100
57 43 55~76(65.98+7.62)
BMI 18~27(22.62+2.31) kg/m’;
73 41 32
54~78(64.82+7.39) BMI 18 ~28(22.15+
2.43) kg/m*; 2 . +BMI

( P>0.05) .
(2019-0010) /

1.2 (1) D
( (2018 ) )¢
: @QCHF 4
(2019 ) )’ E) o
(2) ae)) .
'@
HE) , @
' ® o
1.3
1.3.1 : . .BMI. .
. ( NHYA) o
( LVESD) .
(LVEDD) . ( LVEF) .TC.TG.HDL-C.
LDLC .
1.3.2 miR-3646 .miR-34a
N 5 ml
30 min 3 000 r/min 10 min
Aliquot -80C
. TRIzol (
15596018) RNA
- RNA
miRNA
( A-PJ1082)
miRNA cDNA. PCR
DE231228 PCR ( )
U6 P miR-3646.
miR-34a 1.
1.3.3 .
1



* 432 2026 25 4 Chin J Diffic and Compl Cas April 2026 Vol.25 No.4
1 miR-3646.miR-34a qRT-PCR 3 MACE MACE
Tab.l qRT-PCR primer sequences of serum miR-3646 and miR-34a Tab.3 Comparison of clinical data between non-MACE subgroup
and MACE subgroup
miR3646 5 -CCCCAAAATGAAATG- 5-CAGTGCGTGTCGTGG-
iy i MACE MACE X
AGCC3 AGT3 (n=64) (n=36) /7P
miR-34a 5"-CAGTGCAGGGTCCGA- 5-TGGCAGTGTCTTAGC- (% 36(5625)  21(5833) 0041 0.840
GGTATT=3 TGGTTGTGS3"
28( 43.75) 15( 41.67)
U6 5"-CTCGCTTCGGCAGCA- 5 -AACGCTTCACGAATT- (s ) 6578739 66345723 0367 0715
CA3’ TGCGT3 .
BMI( &+s kg/m?) 22.71£2.09 2247235 0527 0.599
(% 26( 40.63) 13(36.11)  0.197  0.657
2025 4 . MACE (%) 24( 37.50) 14( 38.89) 0.019  0.891
. MACE . (%) 27( 42.19) 15(41.67)  0.003  0.960
(%) 23(35.94) 12(33.33)  0.069 0.793
A A A ° (% 8( 12.50) 6(16.67) 0332  0.564
MACE (n=36) (%+s mmHg)  134.67%20.16 142.15%22.14 1.719  0.089
MACE (n=64) 1 100 (%+s mmHg) 97.61+19.81 101.96+22.47 1.004 0.318
CHF MACE 36 ( 36.00%) NYHA I 21(3281) 6(16.67) 2.678  0.007
) (% M 23(35.94) 8(22.22)
12 4 5 M 11(17.19)  12(33.33)
2 13 & \' 9( 14.06) 10( 27.78)
1.4 SPSS 25.0 LVESD( x+s mm) 45.26+6.32 46.28+6.41 0.771  0.443
/ (%) ) LVEDD( #+s mm) 59.32+6.18  60.52+6.23  0.929  0.355
° ¢ X LVEF( &+s %) 42.91+6.13  36.79+5.12  5.074 <0.001
; Wilcoxon ; TC( x+s mmol /L) 4.62+1.24 4.89+1.46  0.980 0.330
%4s ‘ . TG( %45 mmol /L) 1.84:0.38  1.78:0.34  0.786 0.434
. HDL-C( #+s mmol /L) 1.0620.29  0.96x0.23  1.777 0.079
Logistic CHF MACE LDL-C( x+s mmol/L) 2.67:0.54  2.88:0.57  1.830  0.070
; miR-3646.miR-34a miR-3646( xs) 1.41£0.29  1.96+0.37  8.228 <0.001
CHF MACE : miR-34a( is) 132024  1.75:031  7.727 <0.001
( ROC) miR-3646. miR-34a
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(x+s)
Tab. 2  Comparison of serum miR-3646 and miR-34a levels Tab.4 Factors influencing the occurrence of MACE in hypertensive
between healthy control group and study group patients with CHF analyzed by Logistic regression
miR-3646 miR-34a B SE  Wald P OR 95%CI
73 1.08+0.19 1.02£0.15 NYHA M~V 0502 0319 2476 0.116 1.652 0.884~3.087
100 1.61+0.32 1.47+0.28 LVEF -0.392 0206 3.613 0.057 0.676 0.451~1.012
¢ 12.615 12.480 miR-3646 1.147 0.294 15223 <0.001 3.149 1.770~5.603
P <0.001 <0.001 miR-34a 1.081 0.321 11.343 0.001 2.948 1.571~5.531
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Tab.5 Relative risk analysis of serum miR-3646 and miR-34a for

MACE occurrence in hypertensive patients with CHF

MACE MACE
(n=64) (n=36) 95%Cl x> P
miR-3646 2.162 1.242~3.764 8.109 0.004
22(34.38)  23(63.89)
42( 65.63) 13(36.11)
miR-34a 2.082 1.176~3.686 7.025 0.008
25(39.06)  24(66.67)
39( 60.94) 12( 33.33)
2.5 miR-3646.miR-34a CHF
MACE miR-3646,
miR-34a CHF MACE
ROC ( AUC) :
miR-3646.miR-34a CHF
MACE  AUC 0.840.0.841. 0.962
miR-3646. miR-34a (Z=
3.125.3.292 P=0.002.0.001) 6. 1,
6 miR-3646.miR-34a CHF
MACE

Tab.6 Predictive value of serum miR-3646 and miR-34a levels

for MACE occurrence in hypertensive patients with CHF

AUC  95%CI Youden
miR-3646 1.77 0.840 0.753~0.906 0.694 0.891 0.585
miR-34a 1.51 0.841 0.755~0.907 0.833 0.734  0.568
0.962 0.904~0.990 0.944 0.844 0.788
1 miR-3646. miR-34a CHF
MACE ROC
Fig.1 ROC curve of serum miR-3646 and miR-34a for predicting

MACE occurrence in hypertensive patients with CHF
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