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Predictive value of serum miR-145 and miR-146a for slow flow/no reflow coronary

artery after PCI in patients with acute coronary syndrome
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[ ABSTRACT] Aim  To explore the predictive value of serum microRNA-145 (miR-145) and miR-146a for postop-
erative coronary slow flow/no reflow ( CSF/NRF) in patients with acute coronary syndrome ( ACS) undergoing
percutaneous coronary intervention (PCI). Methods From January 2020 to January 2024, 323 patients with ACS
who admitted to Caidian District People’s Hospital were gathered.  They were divided into normal blood flow group
(n=262) and CSF/NRF group (n=61) based on whether they experienced CSF/NRF after PCI.  Relative expression of
serum miR-145 and miR-146a was detected by RT-qPCR.  General clinical data were collected and analyzed.  Logistic
regression analysis was applied to analyze the influencing factors of CSF/NRF in patients after PCI.  Receiver operating
characteristic (ROC) curve was plotted to analyze the predictive value of serum miR-145 and miR-146a for the occurrence
of CSF/NRF in patients after PCI. Results Compared with the normal blood flow group, the relative expression level
of serum miR-145 was greatly reduced in the CSF/NRF group, while patients in the CSF/NRF group had significantly high-
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er levels of C-reactive protein (CRP) and brain natriuretic peptide (BNP) , and the relative expression level of miR-146a

(P<0.05).

Increased levels of CRP, BNP and relative expression of miR-146a were risk factors for CSF/NRF in

patients (P<0.05), while increased relative expression of miR-145 was a protective factor for CSF/NRF in patients ( P<

0.05).

postoperative CSF/NRF in patients was 0. 853, 0. 811, and 0. 920, respectively.
better than miR-145 (Z=2.919, P=0.004) and miR-146a (Z=3.341, P=0.001) alone prediction.

The area under the curve (AUC) of serum levels of miR-145, miR-146a, and their combination for predicting

The combined prediction was greatly

Conclusion

Serum miR-145, miR-146a in patients with ACS has an adjunctive predictive value for CSF/NRF occurrence after PCI.
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KAMEEFAE REEZPCIRERET L A&
CSE/NRF, ¥ 2020 46 1 A—2024 £ 1 A &£ R W T
M X AR E B 3EAT 697 19 323 1) ACS B H 2k
IEH 41 (TIMI 3 %, n =262 ) 2 CSF/NRF 41
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acute coronary syndrome;

percutaneous coronary intervention;

s M EmER®R, AEFRRXBEHBEHE
B ZEFWEERSHME,
1.2 HEXEHE
FRAUNTARHATHEAE T E . N=2" %[ Px
(1-P)J/E*, Z A% &, T2 K K 90% B, Z=
1.64; 7 5 K8y 95% B, Z=1.96, N 4 # K%
B.E AR ERE P —MHO0.5, KFRF Z
B 1.64,EB 5% ,PEO0.5, 5% N=269,% %k iF
TN 20% , 8k AR B 323,
1.3 E&ArlsE
W&k A H F ALK 48 20 (body mass
index,BMI) [ BMI=1& )i & (kg)/ & & (m)>) | B &
(230 100 0L E) 4B # (i E 12 M A WA
WESSOE R E R TEA—R)" BT EERR
(Z Bt AE>7.0 mmol/L 3 FAL M1 4 >11. 1 mmol/L) |
B fE N (HORE B B >5.17 mmol/L, H i = B >
1.7 mmol/L, & % & fg & & >3. 12 mmol/L) % £ 4%
% bk kB N C R M & A (C-reactive
protein, CRP) 7K F , ELISA 3% £ | fi 44 AKX ( brain na-
triuretic peptide , BNP) 7K,
1.4 RT-qPCR #&MiE miR-145 1 miR-146a 7K
BEHTHERZ S5 mL, F 8 (2 500 r/min,
10 min) , B w3 . 5% A Trizol 3% # B i 3 + &
RNA, % ] % RNA 45 % (0D,,/0D,, =1.8 ~2. 1),
4% B RNA #F —F % miRNA Jn & % R 3 54 K
¢DNA, K Rk % 20 pL[ ¢DNA (50 mg/L)2 pL,
SYBR Green Master Mix(2x) 10 pL,qPCR _k T i 5
1 (10 wmol/L) 0.5 pL, fm W & A E 20 pl], 5l 4
JF %] & miR-145 Lt # 5'-TCCGATTGAGTCATTAC-3',
T i 5'-GTGCAGGGTCCGAGGT-3'; miR-146a t jif
5"-GCCATATGAGAGAATTAGACCG-3' G, T i 5'-
CCCGGGTTGGTGCAGAACGTCGCA-3"; U6 E jiF 5'-
CGAGATACGGAGTGTGTCG-3', T # 5'-CCATCG-
CAGAGAGAGCAT-3', % Jf 27 3% it & miR-145
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A1 miR-146a W AE X Rk &, #HAT3 K-FATRE, F2. BE-MARSH
1.5 CSF/NRF i#EE Table 2. Analysis of patients’ general data

St ATV B M L F 3 BT, R AL B e SiH IEHRMLHAL  CSF/NRF 41 e P
T, EERA KWL B AW (n=202)  (n=ol)

s o n ) a9 AR/ L% ) ] 3.022 0.082
BRI AY e AL A R B ik AT A m kL, AR 260 % 118(45.04) 35(57.38)
LT RHATHOA <60 % 144(54.96) 26(42.62)

TIMI 5% :0 R (REZFET) ;1 R(BLE mp/pi(w) ] 126(48.00)  32(52.46) 0.378 0.539
HHREALEY , EFGE A DT RNG);2 A(LED WA/ [ 151 (% ) ] 98(37.40) 26(42.62) 0.570 0.450
YHEREE LEE M T§J:ri<_ﬁ]1%3i )3 K(#E /[ % ) ] 100(38.17) 27(44.26) 0.770 0.380
A e e 4, Bk am ) P WERF/[01(%) ] 115(43.89) 35(57.38) 3.617 0.057
1.6 Sitzesvin FELE/[ 6% ) ] 133(50.76)  40(65.57) 4.363 0.037

% SPSS 25.00 %k £ #4753 M. i H K g/ [ B % ) ] 127(48.47) 36(59.02) 2.200 0.138
BUL AT AR, A R kit L) 2.833 0.243

EWHR A IEA A £ 56 ( Kolmogorov-Smirnov 4 %5 ) i 20511 20032.79)
W 101(38.55) 30(49.18)
EHEESDA, D owes A, AR RBERA ¢ 1 £% 69(26.34) 11(18.03)
B, R % FH & Logistic Bl 3 94T B & & £ CSF/ s/ [ 0l(%) 0.468 0.791
NRF % F £, £ %] % K # TAEFF/E (receiver op- STEMI 192(73.28) 41(67.21)
erating characteristic, ROC) 8 % 4 A7 i & miR-145 NSTEMI 54(20.61) 15(24.59)
A1 miR-146a % & # PCL A J5 & £ CSF/NRF & 7 UA 16(6.11)  5(8.20)
W8, & 48 Fr dh % T W R (area under the curve, RAERRAL/ [ B1(% ) ] 3.901 0.142
AUC) & Delong 363847 0, Po.05 £ SRS ey e
_ NN liE . .
RERARUFRX FRLAR B 107(40.84)  26(42.62)
A SZEEY [B1(% ) ] 1.614 0.446
2 & B 53 75(28.63)  16(26.23)
2% 115(43.89)  32(52.46)
2.1 CSF/NRF A 5 IE & I ifi 42 M ;& miR-145 FA 3% 72(27.48)  13(21.31)
miR-146a 7K F Lb 3% it/ (% ) ]

5IEH M 4140 He, CSF/NRF 41 L3 miR-145 Bl 7 DA 141(53.82)  28(45.90) 1.243 0.265
KA 19. 54% ,miR-146a KFEFHE 16. 94% (:[g el 81(30.92) 21(34.43) 0.282 0.595
P<0.05:% 1), B I 59(22.52) 12(19.67) 0.234 0.629

PY I At 55(20.99) 11(18.03) 0.267 0.606

# 1. CSF/NRF A 51E & I 48 7% miR-145 #A %/[ B ] 2301 040t

. . BEH 163(62.21)  35(57.38)

) miR-146a *%ttﬁ ) ik 8 39(14.89)  13(21.31)

Table 1. Comparison of serum miR-145 and miR-146a levels (R BRI 28(10.69) 4(6.56)

between CSF/NRF group and normal blood flow group R 2(12.21)  9(14.57)
WA IERIMFAL CSF/NRF AL p FAI ]/ min 63.25+6.86 64.89+6.93 1.678 0.094
(n=262) (n=61) CRP/(mg/L) 3.7240.41 4.38+0.46 11.786 <0.001
miR-145 0.87+0.09  0.70+0.08 11.961  <0.001 BNP/ (pg/L) 348.69+36.97 391.52+41.36 7.964 <0.001
miR-146a 1.24+0.13 1.45+0.15 11.027 <0.001 TE. STEMI. ST Bf # &5 % .0 JJL M 3E ( ST-segment elevation

2.2 BEMERSH

CSF/NRF 41 f3# & iU A7 He &% CRP Al BNP 7K
SR TE F IO 2 A ) T 14.81% | 17.74% il
12.28% ($4 P<0.05) , HAR BT [A) 2 53 00 1 1k
(¥ P>0.05;%2).

myocardial infarction) ; NSTEMI; 3E ST Bt 445 BL0 JUATIFE ( non ST-seg-
ment elevation myocardial al infarction) ; UA ; ANF& %E Bl 28 (unstable
angina)

2.3 ACS BE X4 CSF/NRF WIEmMEZSH
VIR ESMESE R EENTH BEAE S
MR (A 75 =0, /& =1) M Il 7E miR-145 miR-146a
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CRP F1 BNP 7K (4 52 ) 1 B 28 5, B3 A2
HEA CSE/NRF(RE . B =0,/2&=1) WHERE, &
LR B0 5 A LR M R I AL BT R I,
B CRP BNP DA K miR-146a /KT M HBE K
A= CSF/NRF [ f& 5 I & (P<0.05) , miR-145 7K°F
T i & £ CSF/NRF 53T K (P<0.05;
#3).

# 3. ACS £&% & CSF/NRF BN E =54

Table 3. Analysis of factors influencing the occurrence of
CSF/NRF in patients with ACS

K% B SE  Wald P OR 95% CI

[=11NES 0.228 0.124 3.379 0.066 1.256 0.986 ~1.602
miR-145 -0.257 0.115 5.013 0.025 0.773 0.617 ~0.968
miR-146a 0.284 0.121 5.496 0.019 1.328 1.048 ~1.683
CRP 0.273 0.117 5.447 0.020 1.314 1.045~1.653

BNP 0.279 0.129 4.683 0.030 1.322 1.027 ~1.702

2.4 1% miR-145 #1 miR-146a X ACS BE X &
CSF/NRF B9 &

ROC HZ AP R R |, M7 miR-145 Fl miR-
146a BXATIN ACS B35 & CSF/NRF ) AUC K
R B FED T miR-145(Z=2.919,P=0.004) .
miR-146a(Z=3.341,P=0.001 ) S i (F 4) .

24| miR-145 1 miR-146a 7K F M — & B4 T
I ACS 23 PCI ARJ5 &4 CSF/NRF 1) DCA 4k,
SRR, S E KB BIEN 0. 1 ~0. 7 B miR-145 Al
miR-146a /KB A FU ACS 345 PCl R 5 & 4&
CSF/NRF 933525 R 5 T miR-145 . miR-146a /K F
BRI (1) .

% 4. [i% miR-145 1 miR-146a X ACS E2H % &
CSF/NRF BJF &
Table 4. Predictive value of serum miR-145 and miR-146a

for the occurrence of CSF/NREF in patients with ACS

i R FER L. BB
LD AUC [ HWTE o 95% CI

miR-145  0.853 68.85 83.59 0.79 0.524 0.809 ~0.890
miR-146a  0.811 63.93 88.93 1.38 0.529 0.764 ~0.852
ZHERS 0.920 85.25 83.59  —  0.688 0.884 ~0.947

T —" FoR TR
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KA AR B I RAE, Bl O S A R B B

10 .
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0.8 — ZEKA
All
——None
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3
& 0.4
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0 _
L 1 1 1 1 \ ’ ]
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BREEE

1. I3 miR-145 #1 miR-146a R B & MM ACS
£ PCI RIEZ 4 CSF/NRF K DCA B E
Figure 1. DCA curves of serum miR-145, miR-146a and
combined assays predicting the occurrence of
CSF/NREF after PCI in patients with ACS

RIFET=H . ACS BE B IR A BE B KU AR =, &4
ERFFEMIET R Z—1 ) ACS e H LAY J R
BEHRE 5| & (AR 2E , S 800 IEE R DT S ACS
TRTT BIAZ O T BUJE I 45 15 5 AP 0, LG T AR
PCI FIsRiR Sk R A 7 SR, ¥ 43 H& PCT
ARG B CSF/NRF 34, 5K %4 NRF (W54
FHEE, &A= NRF (1) 255 G 5 = i S T AL AL At
RS R PCL FARTEAW EA: AR CSF/
NRF (4% 4 %A @35 2.3% ~41% ), R T 520
TEH ML, 2R 5 NRF 55 % A2 M 56 (R,
I REUA R B IG Tt , P, -3 6 A P ik
YA,

miRNA 75 20 il N 22 35, I 76 20 it 40 R ik 3 i
S VR B FLOR PRV R 3 A o 40 | A s A 45 E
frizh, iz 5 2 MR B R, IR EIE
SC, ZFh miRNA Rk (555 ACS HHCERE M E ik
AT Q3 8 VAR 11 R ey 4 A WY R 3 R o)
XD IS 50 0N AR R AR,

miR-145 FESAAE | T 40 M A= 4 FLe 1048 R 4
hHAEEIGE, FO0ME 25T, miR-145 (3£
RS2 W LA O LA S5 1 32 081 I 7 1 e St
V2 T B B ORN ifiL 4 S W LA 2 ( vascular smooth
muscle cell, VSMC) H1 f) miR-145-5p &5 T VSMC
FRUFL AL TN R B, I U 2 00 55 R A I AR 1Y B
B, [ B 6 Lo BB 2 I KO R R 2 AT
g, 2 PCI RIAYT)G , CSF/NRF B3 M7 miR-145
I FAR , 26 W] miR-145 5 CSF/NRF %k E & JRA
2 HEM miR-145 A fEid 55 VSMC 551 i F%5 Al
JAT, 5 R A PN SR AR, i B Il A BH %€, 51 R
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&4 CSF/NRF, I H. miR-145 }y PCI R )5 % 4 CSF/
NRF (U540 &, W ACS & R )5 & 4= CSF/
NRF 115 AUC /0. 853, 3K H] miR-145 X} CSF/NRF &
A B — 2 B O AN B, /& 7K F- 1) miR-145 AT BE
FEARAR S5 & 2 CSF/NRF (R XUEG:

TE ACS % 1, miR-146a-5p & — Fh & 4 P
miRNA . miR-146a {9 Il 3 7K~ F i A2 2k O ILEE
FERIVETE A AR '™ . miR-146a AEMS A RN i
AT Toll FESZAR/AZ R F «B (A5 538 J% , X0 5
k) a0 N S SPTA1A=  c= W 1 1 R
miR-146a [ F3K 7KV FEAR LA P BRI /)N BL 2Pk
O JIUREBEIY 18] 0 3 RE B i A A L R =7 AR5
ZER R PCL RJ5 %4 CSF/NRF () ACS H I3
miR-146a KF-Fhm , BB E ARG % CSF/NRF
MFE B 2R, L3 A8 35 R 5 & £ CSF/NRF (1)
AUC H#0. 811, 7 miR-146a 2 5 ACS B3 PCI A
G kAR, 5AR)G %4 CSF/NRF HA — & M 5%
PE, HEM miR-146a 7KF- T8, BB HILAR 5 5 K F- T
15, T LA A o A 15 b o8 A0 A 3 it A B
FE ML PFHEHE , 50 CSF/NRF %R &4k, IAh , miR-
145 Fll miR-146a — 3 BX A T (1) R A5 S AUC 75
T miR-145 \miR-146a FA 500, H >4 e KU [ (E R
0.1 ~0.7 i} miR-145 1 miR-146a B4 T ACS H
% PCI RJ5 &4 CSF/NRF 19438 5 % 5 T miR-
145 miR-146a HM I, 4275 miR-145 Fl miR-146a
AT ACS 34 PCL ARG & 4= CSF/NRF HA I
PRIE I, B o 9 miRNA H T 52 203006 0 44
PR K ZH0 RNA BEfRIR 2, BKG 2 M Ay
B ) FH 1 90 112 W R TS 7T B8 2 A SR i 9 1Y
=k

i LTk, SRR IER LB FEH T, PCI AR5
K CSF/NRF ) ACS B M miR-145 FHXTFRIK
RN, miR-146a AHXF RIKE T+, ¥ B ERG
KM CSF/NRF W52 2, 6 3 AR5 &4 CSEF/
NRF H A — & #f By B AN B, {H X F miR-145 .
miR-146a [ CAE AL AN T 0, B A5 BT i
FEARRI A O gE Je 8w i — 28K
FEAS i R AFFE T A TR ABIESR .
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