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Abstract

Objective: Heart failure (HF) is a common and serious complication in patients with acute myocar-
dial infarction (AMI). Early identification of high-risk patients for HF is crucial for improving prog-
nosis. This study aimed to investigate the predictive value of low-density lipoprotein cholesterol
(LDL-C) combined with the TyG index for the occurrence of early heart failure after AMI. Methods:
This study retrospectively included 546 AMI patients from the Affiliated Hospital of Qingdao Uni-
versity between October 2022 and October 2024. Patients were divided into groups based on whether
they developed heart failure within 30 days. Binary logistic regression analysis was used to identify
independent risk factors for early heart failure. Receiver operating characteristic (ROC) curves
were plotted for LDL-C, the TyG index, and their combination to evaluate their predictive value for
early heart failure after AMI. Results: Age, LDL-C, Gensini score, LVEF, TyG index, and fasting blood
glucose were independent risk factors for early heart failure after AMI (P < 0.05). ROC analysis
showed that the area under the curve (AUC) for LDL-C was 0.619, for the TyG index was 0.676, and
for their combination was 0.723. This study indicates that the combination of LDL-C and the TyG
index has higher predictive value for early heart failure after AMI. Conclusion: LDL-C and the TyG
index can serve as independent risk factors for early heart failure in AMI patients. The combined
detection of these two markers has a higher predictive value for early heart failure after AMI than
either LDL-C or the TyG index alone.
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1. 518

SEEIR B0 ik 59 (coronary artery disease, CAD)VE A2l ik s AEAE A0 (1) B PRR I, FLRFIE N0 MRS ik
N Bh ks AL AL BEER AR SR [1] [2]. At OS5 (acute myocardial infarction, AMI) U2 [ 766 1R 2 fik ik A
A 5 U R B A B A 26, T 51 A O LR IR BRI — 20 AP o T AEok, AR FREE LT,
RS = [3] 0 O I3 e — PP 0o A, FLRFAIE D9 Co LSO 4 B ET 5 T A o A 3503600 U 22 1L
R R PE[4] [5]. BRAERFFAAROE, OIS G G 005 38 I A0 T 3 R FAE B %6 2 Fa B K [6]-[8]. H
AT, JC AR T VR AT T R R A3 8 AMI R R AR HF R R % .

Jik & Z A Pi(insulin resistance, IR)ZCH AL 4G RIERIFRE. TyG 85, HEAX N Ln[=EH
Jh=ME(mg/dL) x ZRILHE(mg/dL)/2], & A AT PRAL R & ZKARBT(IR) I 177 23 B ARAR bR - IR S8 5L,
e ML A I o A, O ML P R R TS ) E B ARG R R [9]. K EF AR, TyG 53
KB REREA S T O R I OOV BT S50 0 A 0075 R R 3 R A 5 [10]-[12], [AIEF, TyG $REHH 20
I A 95 BB AN B TG A RT L (8 A T FE AR [ 13] . My 1% 25 FE i 25 A (low density lipoprotein, LDL-C)

DOI: 10.12677/acm.2026.1651840 495 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.1651840
http://creativecommons.org/licenses/by/4.0/

ST E RS K O MBS EER K. M5 LDL-C At LU E A RAIEAE, SeifiiEr LDL-
C 2 ek /U [ S I DR 25 [14] [15] - 1y ELAER % 25 i & 11 JiE 5] % (low-deensity lipoprotein cholesterol, LDL-C){E A
B JC R AP TR A o KL I G B ) o T TR0 R, L H AR & 32 07 . K LDL-C /KPRl DLEE S
21 PAARC o LS R85 AN R A RS o

2. AR ABFBUIREWE
2.1. MASHRRIRAE

1B 3 Ay 2022 4F 10 H % 2024 4F 10 H7ET 5 KM E R B2 AMI B3 546 1. 49 N brdE i
T (1) R > 18; (2) W AMI Hi%Z PCIL FAR: (3) 5eBEMIGIR . HMAEIE. HBRbrdEass: (1)
BEAE O 7 B0 . T E MR e RO (2) SR B 3) AEM T URAE. (4) kK%
RIAABARERL A B 73

2.2. BIERE

MIERE RGP UWEFM R EEFERE: (1) ANOGits: Hal. £ 5. KE. BMI; (2) A IF%E:
AL R EE . (3) SEIR=RA: MEM. BNHER. SEEEAl. AEA. Hm=8. SIEEE.
HDL-C. LDL-C. JlB®EH a. MIGHEF. RIEE. M. dF4EEAR; @) #E ORGSR K
EEHNIE 48 MRS AE . OBIEE R, FEAR LVEF (%), £EF KRGS, Ed REREk
I A2 ML ST B .

2.3. iSRRI

SERPUAETHEHZ 1 AN HF FRAZF, @ BinkEyr . 2 e 7 X%t 546 6] AMI i AN ARG
PREEREVT 1 B, S A AR ME[161 34T 12 Wr: 955 A BEAR RI 3 . 57 S PR R A . K e Bl ST e 3
SRR ROREARFRAE,  ELI N O g ZE s IR AR G & A Ak, Sl Oah . 26 S A SR b2 e
IR AFAE O S FE S
24. GHEH®E

BAV M/ T SPSS 27 k. A it &R T IESHERE, FitERESEESo M, T
DISSEL + FRiEZE(X £s) R, ARITLECR FHMSIFEAR t K50, AARFEIES AR, K A 5o iy 447
M (P25, PTS)H TS24 4iA, I L BRH ML FEARIESEUG T : Mann-Whitney U BRIG5>
AT BN E e RoR, HEA 2R . K2 TIERE(ROC) 2k it 57 #h 28 N1 (AUC). P
<0.05 NEFHGIE L.

3. &R
3.1 DAIFBART L HIFBA — BRI

Table 1. Comparison of baseline data

=1 BRI

Variables Total (n = 546) %(n = 442) #&(n = 104) Statistic P
E# (), M (Q1, Q3) 61.00 (51.00, 68.00)  60.00 (49.00, 67.00) 65.50 (57.75, 71.00) Z=-4.08 <0.001
HDL-C (mmol/L), M (Q1, Qs)  1.14 (0.98, 1.30) 1.14 (0.97, 1.29) 1.16 (1.00,1.34)  Z=-1.30 0.192
LDL-C (mmol/L), M (Q1, Q3)  2.75 (2.23, 3.36) 2.68 (2.21, 3.24) 3.08 (2.47,3.65)  Z=-3.77 <0.001

DOI: 10.12677/acm.2026.1651840 496 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651840

il =% mmol/L, M (Qs, Qs)  1.38(1.01, 2.00) 1.35(1.01, 1.91) 1.41(1.01,223) Z=-1.20 0.231
A (mmol/L), M (Qu, Qs)  4.60 (3.90, 5.40) 4.54 (3.88, 5.31) 4.93(4.14,571) Z=-2.69 0.007

flg® [ a(mg/L), M (Q1, Qs) 167.00 (99.00, 290.75) 166.00 (93.25, 286.50) 181.00 (108.25, 320.00) Z=-1.44 0.151
Gensini #¥4>, M (Q1, Qs)  48.00(33.25,76.00)  45.00 (32.00, 68.00)  68.50 (48.00, 90.00) Z=-5.98 <0.001
FHFEAMK(L), M(Q,Qs)  3.05(2.59, 3.59) 3.06 (2.57, 3.60) 3.00 (2.71,3.41) Z=-0.06 0.952
FEA(Q/L), M(Q,Qs)  37.60(34.80,40.23)  37.50 (34.80,40.15)  37.86 (35.25,40.34) Z=-0.20 0.841
BNFEEBUIL), M(QL Qs) 42.83(28.85,69.92) 42.00(28.09,69.00) 46.70 (29.90,72.85) Z=-0.73 0.467
BEREFEI(U/IL), M (QL Qs) 121.52 (45.00, 253.00) 129.50 (42.82, 255.75) 113.50 (45.46, 231.75) Z=-0.91 0.364
TyG 8%, M (Q1, Qa) 8.82 (8.44, 9.29) 8.73 (8.42,9.21) 9.23(8.70,9.68)  Z=-5.60 <0.001
ZFERG M (mmol/L), M (Q1, Qs)  5.94 (5.09, 7.29) 5.70 (4.94, 6.76) 7.70 (6.07,10.79) Z=-8.18 <0.001
1§ WLEF(umol/L), M (Q1, Qs) 82.00 (65.85,95.90)  82.85 (66.70, 96.00)  77.75 (59.75,92.00) Z=-2.16 0.031
JREZ (umol/L), M (Q1, Qs) 341.50 (290.00, 401.00) 337.00 (288.55, 399.00) 357.85 (294.23, 441.25) Z=-1.73 0.083

LVEF (%), M (Q1, Q3) 56.00 (50.00, 60.00)  57.00 (52.00, 60.00)  49.00 (43.00, 55.00) Z =—-8.82 <0.001
BMI, M (Q1, Q3) 25.39(23.18,27.97)  25.39 (23.18,27.95)  25.39 (23.41,27.93) Z=-0.31 0.758
TG/HDL-C, M (Q1, Q3) 7.51 (6.33, 9.15) 7.42 (6.32,8.91) 7.73(6.46,9.54) Z=-1.29 0.199

TyG-BMI #5841, M (Qu, Qs) 225.84 (204.61, 251.23) 223.66 (202.18, 248.97)234.91 (209.93, 261.49) Z=-2.65 0.008

FMESE, n (%) 72 =4.60 0.032
= 251 (45.97) 213 (48.19) 38 (36.54)
& 295 (54.03) 229 (51.81) 66 (63.46)
WRAHSE, N (%) =424 0.039
% 255 (46.70) 197 (44.57) 58 (55.77)
= 291 (53.30) 245 (55.43) 46 (44.23)

e HURUME £ MAHEESD)RRN IS AMIES AR, PP aAiiE, 1IQRFRIEIES ML R, LI
(AR E. TyG, H =M - # &ML HDL-C, S EIRE A HEE; LDL-C, &35 8 A H[E
Wi; LVEF, Z0EE M4 BMI, AEHES: TG/HDL-C, Hih =5 m#% EREIHEERKME: Tyc-BMI, H
M= - AT - R ERR G HF, 0.

RUMFIE 546 N, HpREAOIZEENFA 442 N, (5L 80.95%; KA IZEHEINA 104 A, 5
b 19.05%. 2 #A4FE#EY (). LDL-C (mmol/L). AH[E EE(mmol/L). Gensini 4> TyG fa%. =G Mk
(mmol/L). IiEALEF(umol/L) LVEF (%) TyG-BMI $5%. i & 5 W 58 22 7 Fiit-24 5 L(P < 0.05).
FEYIME B WL 1.

3.2. WHhRIBHEXEKEREN T Logistic ElYA54r

W Je AT LR R Logistic [BVA0 4T, ATDUE B EIE S, W s, SRR BHEEE. IREE A a. Gensini
W, TyG 8%, ZJEIMkE. LVEF. TyG-BMI #5350 Sl %= L (P<0.05), BAfAW.(F% 2). H—H¥ %
A G (P < 0.05) AR BT Z N & Logistic [\F5 4T, KB TR A I G K 36 S i (OR
=1.05, 95% CI: 1.02~1.07, P = 0.001). LDL-C (OR = 2.27, 95% CI: 1.13~4.57, P = 0.021). Gensini #£4>(OR
=1.02, 95% CI: 1.01~1.03, P < 0.001). TyG #5%{(OR =1.91, 95% CI: 1.12~3.26, P = 0.018). =i Ifil4#(OR =
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1.42, 95% ClI: 1.24~1.64, P < 0.001). LVEF (OR =0.82, 95% CI: 0.78~0.86, P < 0.001), EL{A%{{E 45 5 0

%3,

Table 2. Univariate Logistic regression analysis

5% 2. B Logistic BV

Variables s SE z P OR (95% CI)
i ES
@ 1.00 (Reference)
2 0.48 0.22 2.13 0.033 1.62 (1.04~2.51)
A

5 1.00 (Reference)

b -0.45 0.22 -2.05 0.040 0.64 (0.41~0.98)

() 0.04 0.01 3.73 <0.001 1.04 (1.02~1.06)

HDL-C (mmol/L) 0.70 0.41 1.71 0.086 2.01 (0.90~4.48)

LDL-C (mmol/L) 0.40 0.11 3.64 <0.001 1.49 (1.20~1.85)

H i = (mmol/L 0.15 0.08 1.90 0.058 1.16 (0.99~1.36)

JIEL & B (mmol /L) 0.25 0.09 2.85 0.004 1.28 (1.08~1.52)

fle® A a (mg/L) 0.01 0.00 1.96 0.049 1.01 (1.01~1.01)

Gensini 15> 0.02 0.00 5.64 <.001 1.02 (1.01~1.03)

SFHEAR (L) -0.04 0.13 -0.34 0.737 0.96 (0.75~1.23)

HEH(g/L) -0.01 0.02 -0.43 0.665 0.99 (0.95~1.03)

B EEMUIL) 0.00 0.00 1.02 0.309 1.00 (1.00~1.01)

B (UIL) -0.00 0.00 -0.31 0.758 1.00 (1.00~1.00)

TyG a4t 0.94 0.16 5.76 <0.001 2.56 (1.86~3.52)

23 I 1 K% (umol/L) 0.40 0.05 7.98 <0.001 1.49 (1.35~1.64)

137 WL (umol/L) 0.00 0.00 1.65 0.100 1.00 (1.00~1.00)

SRR (umol/L) 0.00 0.00 1.87 0.062 1.00 (1.00~1.00)

LVEF (%) -0.17 0.02 -8.74 <0.001 0.84 (0.81~0.88)

BMI 0.01 0.03 0.41 0.684 1.01 (0.95~1.08)

TG/HDL-C 0.06 0.04 1.52 0.128 1.06 (0.98~1.14)

TyG-BMI 5%k 0.01 0.00 3.03 0.002 1.01 (1.01~1.02)

Table 3. Multivariate Logistic regression analysis
%2 3. %FAZE Logistic EYIN R

Variables Vi S.E z P OR (95% ClI)

Intercept -2.86 2.46 -1.16 0.246 0.06 (0.00~7.17)
W AR

3 1.00 (Reference)
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2 -0.21 0.30 -0.70 0.485 0.81 (0.45~1.46)

o I
i 1.00 (Reference)
7 0.24 0.30 0.80 0.426 1.27 (0.71~2.27)
(%) 0.04 0.01 3.21 0.001 1.05 (1.02~1.07)
LDL-C (mmol/L) 0.82 0.36 2.30 0.021 2.27 (1.13~4.57)
JiE 5 % (mmol/L) -0.44 0.29 -1.51 0.132 0.64 (0.36~1.14)
fle & A a (mg/L) 0.00 0.00 0.96 0.336 1.00 (1.00~1.00)
Gensini 14> 0.02 0.00 3.85 <.001 1.02 (1.01~1.03)
TyG #5454 0.65 0.27 2.37 0.018 1.91 (1.12~3.26)
2% J (LA (mmol/L) 0.35 0.07 4,91 <.001 1.42 (1.24~1.64)
LVEF (%) -0.20 0.03 -7.81 <.001 0.82 (0.78~0.86)
TyG-BMI 5% -0.00 0.00 -0.66 0.508 1.00 (0.99~1.01)

3.3. LDL-C. TyG EHA R —EBKATMLR ROC fhek

PA—7C Logistic [814 7 7 45 H FI A7 fE & K 25 LDL-C. TyG $8EUIR AR RN R, O 735
IRAEA G ROC #ik, 45 4nf& 1 FioR: LDL-C TilC /1523 i) AUC N 0.619 (95% Cl: 0.57~0.68),
BURREE . R R FES) N 65.4%. 54.8%, TIEAS I EREBMWTE Y 2.775; TyG FREHUIN -0 ) 32385 1) AUC
749 0.676 (95% Cl: 0.618~0.735), #BURKIE . Ki 773700 58.7%. 71%, TH5AFH A b {5y 9.095.
TH A TR0 SR AUC N 0.723 (95% Cl: 0.668~0.777), HUREE . 455459 76%. 61.3%, U

W 4,
ROC Hi%%
1.0
28 R IR
— LDL-C
— TyGig#
08 — LDL-C+TYG
— BFL
0.6
]
;3
B
04
0.2
0.0
0.0 0.2 04 0.6 0.8 1.0
1-5557H%

Figure 1. Area under the ROC curve for LDL-C, TyG index, and combined variables
1. LDL-C\ TyG {E#REATE7E ROC fhZk TER
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Table 4. Comparison of area under the ROC curve for LDL-C, TyG, and combined variables
F 4.LDL-C. TyG REXAZLE ROC Mk THMILE

g Il S8 AUC U (%) R 57 B (%)
LDL-C 2.775 0.619 0.654 0.548
TyG 9.095 0.676 0.587 0.710
LDL-C + TyG 0.723 0.760 0.613
4. ¥1ig

HF AR K2 H0 5 2R . RAETE X)L HEH, TETINNA R 2 AIAS R 45 R TG 7 1 TR
TR T ERHRE, EEER R, O3 BRRNELS SR T

AWFFEH, LDL-C Bt TyG 630/ AUC iA % 0.723, HUREHRTIE 76.0%, &L THE— ks
bro 1X—25 R B EEMIGIRE S, =3 5 WA R BRER 5 F000Co 38 RS, BRA T SEB B AR . 7E
G RSEEH, LDL-C F TyG fa8td v MM & i H , THEM . AR, B WE T m, RO
L E NHE, T R A I (0 R O Bl IR U B SGLT2 ikl 550 T P45 ) o

SREAR T8 A FRIGK, UG IR AR DI RERRAS . B RIS Aok e R, S ECO L
i 8 RE ) NRE[17]. 2B W G IFET IR IR A 4 B IIReIIR K 2 Fh AL, of 2 rEsk i 4 AL R
BEBAC. BAh, BENCHEESE S RIERBERIZ, BEERRE, SRAOEEL, b
IR A[18].

LDL-C &3 kb FEREAL % O IR B R R . AT LDL-C 2o fa KK 35 (OR = 2.27, P = 0.021).
HHUHEHE: SHAABMEK LDL-C (ox-LDL)HY Mg 4 i 75 W 2 ik i, (R BEERIE B 5 A F8 02 s ox-
LDL 3R] 0% A R AR, AR E R B 43 A0 SORE BRI, I AL . P 453493 [19] [20]: /& LDL-C
K5 PCI ARG E MG S, B3R [21]. S EE R, AW LDL-C i AUC {4 0.619,
UK S 65.4%, PR LDL-C FC 3 R RLREA PR, wT R8-S5 R0 33 30 o P fth VT 28 25904 O

TyG TEEUE AR 5 ZARPUOR) MR B AR AR, IR ZE O UVEISE 5 Db R IEZ BmAEM[22], H%, IR
FAEARGCo JU LA PR XS 6 6 W (0 R T, B85 i B g 7 BR Ak, S B0 LRE AR L, PRI % 23] LK,
IR BUE & - AR E - BE[E I R S (RAAS)FIAC IR AL, (Rt KENHE B AL O LR 4Eqb[24]: 1E4E, IR
AR 2 A0 PR T (U0 TNF-oe IL-6)BEJ8, 0 i it FBEVE 1R 495 [25] [26]. ASHF 78 o Ty G H6 %kl A
N 9.095 I, HERERE A 71.0%, $EnHARBIAE O3 B W RE SR .

75 LDL-C AR % 7 Zh ik RERE1L 5 303R 55, 10 IR RS IAE AMI & AE S A gk — 25 Ok i it 15 32
HA . IR SEUOVIGH M BE & B = 5 R AR D RebAs, 22 R S8 A A8 1 I B2 6 22 1 (OX-LDL) % 51
W R ST IR, T « R R 2k - AR RS SEEIE IR . P FAE A AT R I DL R ISR O
HRA: O RELERNE, WICUEZERR: @ i NLRP3 SAE/IME, KRR @
SONEITE T 504, IEARROFER. Fit, LDL-C 5 TyG 88U, S2i bt 1
MNP BE ST il B S AR R AL I E SR B B, JLICA TN B AR T 52— Fahm B A IR I AR 2 A
i

22 PRI 5 — AN SR TR T (OR = 1.42, P < 0.001) . 7=y MUK Al 06 e fr P& 5, 38 75 S s 4R
(ROS)T FEA R, 3 A AL SR A J5 Do 2088, o 2 Rl L B B S [ 271 N =5 1 LB T i 2 PPCI R S5 6 4
HWRAFEA R OIEFA (B0 R) AL GRS R R [28] . BT RN Z, #7085 Rkt k2
W PRI PR, T LA AMI G828 N Bt If S SRS LB, oof T B A8, RSO R PR o, O B S0 5
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B 5%

KBTI K I Gensini ¥E43(OR = 1.02)F1 LVEF (OR = 0.82)t 2 M 7 fale R 2, SikBi i gis—
e T2 EROR AR S ECC LB TE K [29], % LVEF B3 MR ThAESZH1[30]. X EefEhr 5 QR bRk
A, T R R EORS VE F TRO AR A

KREFFEA — R RIRIE: AHE Ty B B B, FEERE R, AR IT R 2 O ariE
WHFL: AWEFTE AMI B3 PClL RJSBIHZ MV IRYT, X2 LDL-C /K-PEL HRVIRAESFER, 7R S5
FEA AR RE (R 7, FRAFELSE OR B, PRIk LDL-C VB Nk <7 £ 6 R 32 (VR FH ol BE B 11 55 R IO 22 R
AR R JE AR T T NN S R AR I ] U 3 BRI ) s LR, AR AR AR A TR LA N F8hr
AR, FREZEEHMEBEERE R, NEMEMAOENSEE, T KA HFINEZEE,

5. &

LDL-C 1 TyG #8402 AMI &3 PCI J5 KA F IR0 S s M B R &R, Bl n] i3 42
TR EE, T —FabR. ZECGIRAREIME. SV, ESIRRHES A, AT RN G EE IR

S EAMEIIBTT
oM

A SCHMRITE R, BATF AL AR RS R B, E BB S i
S5 3k
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