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Predictive value of serum FOXO3 and TXNIP for major adverse cardiovascular event in
elderly patients after PCI

XIE Lixin, LI Guijiao
(Second District, Department of Cardiology, The Third People’s Hospital of Nanning, Nanning 530003, China)

Abstract Objective To investigate the predictive value of serum forkhead hox protein O3 (FOX03) and thioredoxin interacting protein
(TXNIP) for major adverse cardiovascular event (MACE) in elderly patients with coronary heart disease (CHD) following percutaneous
coronary intervention (PCI). Methods In total, 120 elderly patients with CHD who underwent successful PCI at our hospital between
June 2021 and May 2023 were enrolled. After 12 months of follow-up (6 patients lost to follow-up),the patients were divided into the
MACE group (n = 40) and non-MACE group (n = 74) based on whether they experienced MACE, such as recurrent angina pectoris, acute
myocardial infarction, and severe arrhythmia. Enzyme-linked immunosorbent assay was used to detect FOXO3 and TXNIP levels in serum.
The Pearson analysis was used to analyze the correlation between serum FOXO3 and TXNIP levels in patients with CHD. A receiver
operating characteristic (ROC) curve was applied to analyze the predictive value of serum FOXO3 and TXNIP levels for MACE in patients
with CHD after PCI. Logistic regression was used to analyze the factors affecting the occurrence of MACE in patients with CHD after PCI.
Results The serum FOXO3 level in the MACE group was significantly lower than that in the non-MACE group , while TXNIP levels were
significantly higher (P < 0.05). Pearson analysis revealed that serum FOXO03 and TXNIP levels in patients with CHD were negatively cor-
related (r = —=0.586,P < 0.001). Logistic regression analysis revealed that FOX03 and TXNIP were factors influencing MACE in patients
with CHD after PCI (P < 0.05). The combined prediction of serum FOX03 and TXNIP for MACE in patients with CHD after PCI had
higher area under the curve than using FOX03 and TXNIP alone (Z = 7.583,P < 0.001; Z = 8.640,P < 0.001). Conclusion The elderly
CHD patients with MACE after PCI showed low FOXO3 expression and high TXNIP expression, which have a clinical predictive value for
MACE occurrence in patients with CHD after PCI.

Keywords forkhead box protein O3; thioredoxin interacting protein; coronary heart disease; percutaneous coronary intervention

BEEWE 7 P AR X PR Z 514 A F L3 RMIFS H (Z-A20221200)
YEB R BT (1978-), 5, Bl AT BEII, AR

B 1EE HF, E-mail : 1iixliix@163.com

I #5 B #5:2024-07-30

% £& H R RS 18] - 2025-04-10 10:50:46



+ 302 -

HREERRESR H54E
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1, MACEZH 152341, % 1741]; 4F #561~76.4 , °F- ¥ 4F
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Tab.1 Comparison of general information between the two groups

Ttem MACE group (n =40)  non-MACE group (n = 74) Xt P
Sex[n (%) | 0.395 0.530
Male 23(57.50) 38(51.35)
Female 17 (42.50) 36 (48.65)
Age (year) 68.20 = 6.91 68.18 = 7.02 0.015 0.988
BMI (kg/m®) 2236 +2.24 2228 +2.31 0.178 0.859
Vascular invasion [n (%) ] 0.009 0.923
Anterior descending branch 22(55.00) 40(54.05)
Circumflex artery 18(45.00) 34(45.95)
Lesion length (mm) 18.62 +2.10 17.92 + 1.95 1.780 0.078
Number of stents inserted 1.50 £0.20 122£0.15 8.438 <0.001
Length of diseased stent (mm) 35.62+4.28 28.41 +3.41 9.834 <0.001
Drinking history [n (%) ] 0.212 0.645
Yes 18(45.00) 30(40.54)
No 22 (55.00) 44 (59.46)
Smoking history [n (%) ] 0.170 0.680
Yes 12(30.00) 25(33.78)
No 28(70.00) 49 (66.22)
Hypertension history [n (%) ] 0.006 0.937
Yes 10(25.00) 19(25.68)
No 30(75.00) 55(74.32)
Hyperlipemia history [n (%) ] 0.257 0.612
Yes 8(20.00) 12(16.22)
No 32(80.00) 62(83.78)
TG (mmol/L) 1.82£0.21 1.78 £0.19 1.034 0.304
TC (mmol/L) 432+0.45 4.18 £0.42 1.656 0.100
HDL-C (mmol/L) 1.02£0.18 0.98 £0.10 1.528 0.129
LDL-C (mmol/L) 2.49 +0.31 2.50 £0.28 0.175 0.861
ALT (U/L) 68.95 +7.10 71.62£7.21 1.897 0.060
WRBC ( x 10°/1) 11.56 +1.32 12.02 £1.30 1.793 0.076
BUN (mmol/L) 27.20 +2.84 26.95+2.73 0.460 0.646
CK-MB (U/L) 37.75 +3.81 38.45 £3.98 0.910 0.365
hs-cTn T (pg/L) 0.42 0.05 0.32 £0.04 11.649 <0.001

2.3 CHDEH I IEFOXO3FITXNIPK A KA 434 i+, hs-cTn [ . FOXO3FITXNIPYE N [ A8 FEN A Z N %
FFENE M 4E B R, CHDER 1 ML IEFOXO3 1 logisticlm] I 23 #r o 45 5 &k 7%, FOXO3FITXNIPZK - &

TXNIP/K -5 A (r=-0.586,P <0.001) LK1,  CHDEFHPCIAR G & HEMACERY SZ I K & (P<0.05)

24 2 WCHDME FHPCIAR J§ & AMACEMlogisticlnl W33,

1537 2.5 ILIEFOXO3FITXNIPXFCHD # # PCIA i & 4
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*2 24IMEFEFOXO3FITXNIPK FELLES (x +5, ng/mL)
Tab.2 Comparison of serum FOXO3 and TXNIP levels between the two groups (x +s, ng/mL)
Group n FOX03 TXNIP
MACE group 40 5.58 +0.55 15.08 £ 1.53
Non-MACE group 74 6.62 +0.68 13.15+ 1.44
t 8.310 6.681
P <0.001 <0.001
ROCHT 425 1 W oR , 1L T FOXO3FITXNIPT
9.00 CHDRHPCIARJG % LEMACEIROCHTZE F i FH (area
- M TR under the curve , AUC) 43511 450.902 (95%CI:0.867~
7.00 "N . N \
L e 0.973) 110805 (95%CI:0.717~0.893), T {143 51y
= 6.00 *\ N
2 500 i 5.984 ng/mLA114.907 ng/mL, 7 M 43 51 4785.00% Fil
= ™ ' 77.50% , R 5 FE 5371 489.20% F178.40% . L3 FOXO3
a0 FITXNIPI A I Y AUC 40932 (95%CI - 0.882~0.982),
8.00 10.00 12.00 1400 16.00 18.00 REE R 887.50%M75.80% , —FHHEA
TXNIP/ng*mL™ R . N
e TR AUCAHRS FROXO3FITXNIPE T (7 = 7.583,
Bl HXESIER -
Fig.1 Results of correlation analysis P<0.001;Z=8.640,P <0.001 )’ J“rglzo
%3 logisticE 3N EMCHDEHEPCIR /G X &=MACEHE =
Tab.3 Logistic regression analysis of factors affecting the occurrence of MACE in patients with CHD after PCI
Variable B SE Wald y 2 P OR 95%CI
hs-cTn | 0.230 0.141 0.104 1.258 0.954-1.658
FOX03 0.506 0.235 0.031 1.658 1.046-2.628
TXNIP 1.181 0.385 0.002 3.257 1.531-6.927
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Fig.2 Results of ROC curve analysis
3 it

CHDJ2 48 Fi T 56 IR 50 [k ok i fui £k 5 | ki O JUL Bl
ML B AR B IR B & 59O R , % AECHD AR EHPCIR

Ja B K HEMACE,, 7 B8 Jg i e 10 2B A f R
I, B HUMCHD A FPCIR 5 1Y FS 4% i, %t T
CHD A T B A E 2 A

FOXO3K 4 5 Z2 i IfiL 45 95 98 A1 0%, e kA
R B O UL R R P O JUE R . FOXO3TE
T O AR A P IR R 3K, BE A T 2 L 5
IV R 15 1, FOX O35 2 1k 3 1 I 45 Bt Ak
F AT 28 O UM AF g 521 Ak, FOX O3] L
A w v O URLET 4k 4 i v B AR R
AW T 45 1 W, 5 AEMACEZ] A e, MACE4 i
LI HFOX037K - i 3 FE AL, # /RFOX032 5
CHDE A PCIRJGMACER &A= , HoK -2 A6 AT BEXT
FUMPCIAR JEMACER) & A= HA — & 1y I IR 72 3o
FOXO37K - FEARAR (i CHD H 3 PCIA S5 EAL I B



S ST AT, MIEFOXO3RITXNIPA EAEPCIA G A & A B0 MATAS B FH 4 AR e 305 -

N A KGR A DY RS A a0 UL 200 e I 4
M FEMACE R 4

TXNIPRERET |2 N FBNITK P H 40 M A 90
IS, AR Sh K ERE ALY & J ™ BFe Y o,
5IEH X IR EL , Stk O IR B 225 LV TXNIP2
mRNAR AT, BAE S Kok e a1k Fe ik 3o, i
AR IR AT DLl /D 1fi 41 ¥ JULAR 98 i I ik 553 5l
ik ks B B Ak, TXINIPRT 78 48 Jf 73 £k L 96 T B 78 g
MBI R P R s R,
R RRXT BRA AR b, AR BLC 200 FRA LTS TXNTP
FIRACT 0 RN AR S5 R s, MACEAH (8 3%
I E HTXNIP/K - i 35 T 5, & BITXNIPZ: 5 CHD
BHEPCIR JFMACER) & A, HEMITXNIP/K - I 5 ]
R i R R PN SE B & A Ik 2l ok e e s A
T, 15| ZMACE,

M7 hs-cTn 1 K5 R BIMACER) & AR
s S AR SE & B S AEMACEZL M e, MACEZE
hs-cTn 1 K-8 T4, 5 DR AFSE 16! gE 3
FH A 43 AT 27, CHD AR 3 1ML {E FOXO3FITXNIPZK
P2 UM G, R T AL R S 5CHDE FPCIR 5
MACER % 4 logisticla] I 3 #r 25 2R i 75, FOX03
FITXNIPZ ik /K 2CHD B PCIAR G & EMACERY
S R 2, #E— B UL FOXO3FITXNIPA Al E i H
HUMCHD & FHPCIAR G & EMACER W 78 AL 9 24 b
B Y. FOXO3FITXNIPEL & il MlCHD & & PCIA J5
MACE % 4 FI AUCAE 5 T FOX O3 FITXNIP LA h Fin] ,
B T 1Y) R BRE v T A, R ] R B GR
T GE 1% 42 = X CHD A PCIAR 5 & A= MACER) i il
(AN

L5 AR, M3 FOXO3FITXNIPE. 4 46 Xt &
AECHD R FHPCIAR JGMACERY & A= A5 — %2 1 T A7y
{8, A AT RE R FUMMACE % £E B E AR o (H AT
FEREA G | SR RAEAR R AT IRAAR T

SE 3k

(L) B2, B T, e i, 45, e o A0 AR AT 38 MU 25 15 4K
SRS IR DA R B RIS (1] T BERL R 2241, 2021, 46
(8) :925-930. DOI: 10.19367/j.cnki.2096-8388.2021.08.009.

(2] FYEIR, 05 RAL . 22 B IR Sk AARJR L ADMA (ANP
AL S AE B TR B AR S S (0] rh AR IE O 10 A5 1 27
7% i5,2021,13 (4) :477-480. DOI:10.3969/j.issn.1674-4055.2021.
04.22.

(3] AL, 2 AR, SRR, 45, S0 4845 LY Ghrelin .SUA \MPV
BN SPCIE A R A F R [J] B4k, 2022, 23
(4) :560-562,582. DOI: 10.16440/]J.CNKI.1674-8166.2022.04.20.

(4] 1 099, XU ER G, BT 5. I Sk Ml 2 R0 39 s 2 LA DG 4 it 1R
T HhJH LA R A0 P OB SRS TR LRI SR HE R 03
IR AR SEPE [T] i AT B2 2%, 2022,22.(12) 1 1179-1183. DOIT:
10.13604/j.cnki.46-1064/r.2022.12.14.

(5] BB, B R 5F. i S0 2 AR AR A P DR M O A e
PR (0] PR S 0 T AR A, 2022, 38 (7) :885-
891. DOI:10.13865/j.cnki.cjbmb.2021.09.1309.

(6] HIK—. SIS W 5iRI 7 o R ()] rh A i 89 24 7
2003,31 (11) :806-811. DOI:10.3760/j:issn:0253-3758.2003.11.
002.

[7] PARBE A2 D MU 0028, AR O U A S it 22 01 0%
SR SIS ATRYT AR R (2009) [J] T80 A& 27, 2009, 37
(1) :4-25.DOI; 10.3760/cma.j.issn.0253-3758.2009.01.003.

(8] Z= 5B, WHAlAT , B i i , 45 ol 5 o BB 22 S I A 72 PCT
AR Je EEMACERY A& 8 N 32 E 5 1)) 9 p PR 22, 2020,31 (21)
2733-2735. DOI:10.3969/}.issn.1003-6350.2020.21.004.

(9] RARHE, b Y, 2RI SRAR SRt SR B ks RERE AL PE O & T
IO B 0 v SR O I RE RS IR [T ] AR EE R R 2
2E412,2024,45 (4) :715-720. DOI: 10. 3969/j.issn. 1006-7795.2024.
04.023.

[10] PAN Q,MA JZ,GUO K. MiR-223 enhances the neuroprotection of
estradiol against oxidative stress injury by inhibiting the FOX03/
TXNIP axis [J]. Neurochem Res,2022,47 (7) :1865-1877. DOI:
10.1007/511064-021-03490-z.

[11]ZHOU YL,WU WP,CHENG J,et al. CircFOX03 rs12196996,
a polymorphism at the gene flanking intron,is associated with cire-
FOXO03 levels and the risk of coronary artery disease 7l Aging,
2020,12 (13) :13076-13089. DOI: 10.18632/aging.103398.

(12] SRAB AL, SRATME, BRIT S, 2. M B 3R i AKT/FOX 0345 53
ARAFORE PR A FRC LA L) ] VIRl (R0, 2021, 31
(3) :185-189. DOI: 10.13312/j.issn.1671-7783.y200171.

[13]LI YB,GENG Y,ZHOU BD, et al. Long non-coding RNA GASS
worsens coronary atherosclerosis through microRNA-194-3p/TXNIP
axis [J]. Mol Neurobiol ,2021,58 (7) :3198-3207. DOI:10.1007/
$12035-021-02332-x.

[14] F 22350, BRAER, R IBEDH , 45, RAGE . Hsp90AB1 TXNIPTEIE/ N
98 8 3 e R R S S IR L BRI AR S [T T AR 2,
2022,43 (4) :407-411. DOI:10.13820/j.cnki.gdyx.20212526.

(15] # P-4 ZR4R I, . IR e S e A bAoA B 8 VR YT AR E
T BRI R% Bkt H A TXNIP . EMMPRINZ ASE iR [J]. o
[ 24 Ui, 2022,25 (8) :1394-1398. DOI: 10.19962/j.cnki.issn1008-
049X.2022.08.016.

[16] 78, YT, B, MIHTSH  TGAD  TPOAbZK - R Il PRAFAF 5 21
PEEAR BN IR ER AR B B PCIRJEMACERURS: A5G 2 [T] &
RO 955 0 PR 2 2% 35,2022, 17 (3) :334-338. DOL: 10.3969/
J.1ssn.1673-6966.2022.03.015.

(wE T #)



