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Abstract

Cardiovascular disease (CVD) is the most common cause of death and morbidity worldwide. Acute
myocardial infarction (AMI) is usually the first clinical manifestation of CVD, which has an extremely
serious impact on the survival and quality of life of patients. With the continuous popularization of
percutaneous coronary intervention (PCI) technology, the in-hospital mortality rate of AMI patients
has significantly decreased. However, the incidence of heart failure (HF) caused by AMI has continued
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to rise, accompanied by a significant increase in the risk of death. This review systematically ex-
plores the pathogenesis of heart failure after myocardial infarction and the cutting-edge progress
of current drug treatment.
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1. B

CIUREFE(MI) Ji5 /0 77 3 8 (HF)(F 9 0 U 00 R R I 2RI B, R A BRAE TR (1 E 2R R 22—
FRHR T SR P E VA SR WS RN 25 4097 2 1030t e KR A S P OO LR BT £ 3 R BB 28, (HSEA7 3 R0 30
PIRAEZFTIEEA N AT ZEIR B7R, ST Bt m AL O UEFE(STEMI) & H4 10.6% /3 Fe iR & &
BRI IEE, X 30 KRBT RIGINFRE, i T ER B[ 1] [2]. AR RG R
CMUREBE J5 0 7 36 o P95 B A BEATLA), SRR 2w 290767 AT S0 JE S 8 FE R IR PR S B PR AL FE A K4l

2. BX

0 7 3E & — P RO I S5 M B Th R 7 SRR R S5 A AE, 3 2 0 B0 A BRI SR I M i IS B 47 £
ARZS O H B PR/ B i N R T i, 6T 51 R AR B EVEAS (3] T Lo LR AE Ji5 10 ) 2 98 U
SO ISR TS ST Bt s ZUANEE ST BHfA my ) J 3 70 A Be v 7 1) =R &2 300 HE LI o T R AR B IR
o WIERBISEFEE, ORGSO RIS MO FE PRI SRS . RS 22 O = 5 143 BU(LVEF) /K
L O UVESE G O S AT N =R O LVEF KT 40%[H0 5 15> $ F# AU (HFrEF); @ LVEF 4
T 40%~49% 1) 5 1153 B 18] B (HFmrEF); 3 LVEF A R a1t 50% 155 1M 7 30 (% B % (HFpEF) .

3. ZimtLE
3.1. 1LAL4HREIRTE

TR K AT 28 S EUOL WSk VR IRSE, BERUES S A . WU LB bR 58, B BCB IR N
FOUE[4] [5]. R, SRIIIX R 3O IR AR ZE A 20 WA SR AN S 2 B B ALAR A T,
T AR Sl B2 1O LA M R PP BB T2 6] o

3.2, ILEEWM

O WUREAE Jim o B AL 52— N S A A BEA BRI R, FLARRAE P 503 B4 00 3 LR T S R 4 i 7K D g
g NEARAL . X RS2 2 EA AT, AR s . s A 23 e B0 LA JEE S BE A g
$95E . WU N, R/ AR REE SRS . RERARU AL [ it A% 5 LSS R RS 5 H A [7]-(9] £ 2 P 2 A
FALFEERT, DU & RO A B R, SBOL RS M AR AL, 2EM S A=
WAe 246 1/ 5 5K Th BERRAG o S EE R R Lo LR BT J AN P JE G (0 B G U9, ELAEAE SR BLEAT P R R
ISR, AN T (ECM) 1 8l 2 B 2852 O UUREE /5 O IR B A AOAZ D030 55 . ECM MR B 451 52
#, Gl RS 5 R 2 5B R S ALK T #[10]-[13].
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33. RERFEHGE

O NUREBE G, PRAE BT [0 FL 20 B8 TS 45 £ 4 O 2315 X B 1 (DAMIPs) ] il 5 R s R 42 11
PO, FEIORE RN FFEE ORI R I FEROERAS . X — i B R R B RE N T A R [14]. 0L
FEBEAR S b, IR IR S I 40 M (3 o A B R A P ) 7 AR K B R T (IL-18. TNF-a 25)FIER K
BE(MMPs), FEICRE WML R [15]0 1B SABIRE AT T O NI /83, b3 FHAAE O
(RS AR, ]S T 4 i A7 i o AR 16] X BTAIT 9 R i SR A T R R, R AR A0 0T DA S St O S
FERERIRARG . Hd, i IL-1. IL-6. IL-8. MCP-1 252 R4 1, LA AT CC/ICXC #
PR F KR TNF-o {5 5 iE %,  JRIHIELEREIT M E17].

34. HERTWRGET

OWUBERE G, O BT B AT S M 75 A8 IR 22 R GE(SNS),  ARAS L2 W e (L4 25 FR S b IR 2 A
B ERRR)RBEROE 2 [18]. X R B RELG SR NS DRI, EE I T O IVARE. 15
TR, FREEKCP I LRB B A AT B ORI, I A8 5 ) e 4T 4 40 354 7 (2 34k o JULET
Yefl, XL R I 2 5 T O ) B 1 R AR R R[19]-[23].

O UUVBESE S5 O th B R PR ROR B R - MR IK R RGU(RAS) UG . M Rk E 18T AT1 248/
SRR RS E R B S TR O LA AE R S R T2 [24]-[26] 0 IR EEAR AL
i K AN B RO LT Ak, RSO B AR, SR SELO T I Kk AR A

Al VBT J O HH B R B T TG R R R AR R G0, I8 I B0 b B PR AR (ANP) A fiki £ Ik (BNP)

W RAFAREE BN o IXSE RS 2 015 T L 67 7K, A3 2B AR S PR ARG B I BH g, et OO AT
J& AT [27] 6
3.5. Hit

SR/ FREEAR T . HUBOFAORE S 3& RS AR Tk s FLIE . oL H I A B S Bk
LRI RS 5 0 58m R AR . BEAEAAAE ORI B, s B IS JFRECIn 3L, 181
Ty B 3% vy 008 1 B 2 A M ) A 1 A4 BE 5 HE B ML HF, b4, Stfe iR e X — i v RAE
ZAEH

4. JBIT
4.1. LIEREEMEORNATT

XL SIEEE AT, FERIRFE R A e A IR M A I SREE A RS, W]
FREIE I IETENL I 259, G046 B B L ARERBESZ IR BEh A FEs BTN . TR — R AR 75 LA S 1 14
BN, TR R, EONUEIE SR NS PR IEPEINL ) 259 75 7 Al U R L
STEMI &% PCI RJa & I SO FERT, Zovh o B 2 8 s Do U4 g B2z et R, BFFEUESE AN Y
IOHERHE R AR (28] X B R E IR A T L™ AR M SR E AN 2 ¥, 5 25 F8 A8 IS i 1k 2 P e
M Hs o BRI RS TT R ELAE . T SO PRI T AT o IV 4 SR A PR S gy, DA
PR ALK S5 2R 5 18 [ 29] -

SR HUBEAE 5 )OI PEAR 0 (G2 SONFF BRI M4 . < 90 mmHg 1L 30 7054 875 E AT 1%
WS RR) AT R BT B A ZOR A BRI . XIS 70 2 KL EE T R B RUR R, ER R T
AT et N2 A8 DI RE R . MR BNV v 1) RS UEEEETR. OHREA L, O
BUIRTE MR R ORI CUEACBE; 2) MPASCRF: A7 5B EIRERAE N — R E IR 251, 6 B AT I
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PEWLA 259 2 v o B BARSGE SO LED BE[30] o X TCo IUREAE Ja HUBRE H 50E (= T 55 S 7Lk LIBT3
55), FLPME EE e AMRME R R S TR B S IR OIRVER SRS BRI e, AT SR8 LR R SC
RIS 1) EBIIKABRIEIABP): R RESRALAE LIRS 2 508, EWFF R R HORRE R 2 Bk K
WTUE[31]. 2) mRAmSCRFEOR: SRR O SHiBA E(LVAD). #ik - sl ki S E A & (VA-
ECMO)%%; 3) #¥ B UIReEMIGIT: WEMEEAUATT RRTMT& I UES Bl -

4.2. WWAESE R 1R LR ESaTT

4.2.1. HFrEF BZ5405877

1) OHURESE G HFrEF HIEREZ5YATT

160 IR Wi T R &b, FPR AR IEE FERtvEVE T, =B T2 A s B IR . 5 ki
DU 3= - M B 7KR RGH0HI7(ACEVARB) S EFHZ AN (B 52 44 BEL 7511 A [ 425 P77 (MRA) A
REMPEWEZ VAT TR, CREIELE SRS B 2T B K A A7 R I B IR R 45 R [32] . AR
WG IRIR RS, O I3 VAT SRS CSC L EE TR %%, 154 ACEVARB J7 %I F1 40y ARNI (L&
Rk R A - BRI SR YT s LR, 48 - AT LA IS A 2 HHI FI(SGLT2) I N A% 0 FHE 7
JEREL S ARNLL B 2B 7). MRA F1 SGLT2i MIRAIAIT A o Feil (BRI 2, XT3 i 7 # b
A0 J1 38 (HFrER) 8, RS R R SN VU BT, 752 A Riie T/ & 242 0 e 2 H brif B alE
KT 2708, AN P A% IR e F 2500

2) MBI A R

(1) ARNI PE 90383097 1) AR 254, A2 O UBEAEJ5 0 v o tH 8% 48 ACEVARB L. ¥
2 Tt 0 > 4 e e 0B U | L R T B AR A i ME K, 7E SR R IR KT 1 [ BsT BELIT B 2% - i A Rk
- M RS (RAAS)E FEBGE « — T OB LIS IESE[33], ARNI BCG O AERE R AT il W3 0 &
PEOURESE 5 0 3 B 1O Thae: 1697 )5 B MR A BIMEAT) . WA 5 & (peak VO ) FIARH 4 &
(METs)#1H00 IZH 25 32w, [RIIF BNP 7K T35 FRAIK, R BHIDCG SRR LR B3G5 O IR T e A I B i 2277 T 1Y)
PRS0 (2) B B2 AR BELE 75 PR R P SRS A ) AL o BF 50 R I[34], B 52 AR BEL 756 O VLA B8 5 AN ) 2K
R TEST AT AE B3 2 57 /F HFmeEF A1 HFrEF B35, B 2R R4 1 45 20 A R 344 (MACE)
UGB 41% (HR =0.59), CoJRTEFET RS FEK 47% (HR =0.53). AT #E HEpEF &35, B 52 RBH 7
KA PRI MACE MUS(HR =1.03). X —RKIMBKAR T B SRR AL QNUEESE G O3 I 1, 58
W7 AR O 3 R A E M VR T T R B

3) E B LI R B

(1) PHRATE M e I 52 55 45 I FRRAM I, J8 I i B PR O e m AN se a0 WU R 71, T B %
PARBEL T 77 2% i BN 52 8 PR it 7 B AR R . BT R R[35], R ONUEIIES OB PCI ARG,
AT B B SZARBHA B 250 9T R L Z HAL S © CFREBHIER: HEOFR BEF8(72.25 + 8.48
bpm vs 75.61 £ 9.71 bpm); @ o3& FA R RS B2 FER(HR = 0.32), 7£ LVEF < 40%Y7.4H #3575 51 2 3%
(HR =0.19); @ HEJR7EIAL(HR = 0.18)FlH 0> F(>75 bpm) L AL(HR = 0.3 ) FSM 3k . BhAk, %A &
MR E, OISR R OLER BN TS p R RIA TS 2 5, IESE T H K%
Sb. (2) BN - HERED I B A 2 WHIFISGLT2)/E N O FEIR T HIEE , HoC BRI ML H oL T ok
EH . B DAPA-MI il EMPACT-MI %56 78 K REAE B A4 OB N B AR IESE SGLT2i 2 3 PRI O A B %,
{BLE A IR PR S AR 25 A AR O LR BT JS 38, SGLT2i iR g b O AR R A4 [2] [36]
[37]o (3) fEA NO-sGC-cGMP 15555 FIlER A% O RN 28,  TEME S TR LB (sGO) TG AL 7T 15 5
O MR N . ForFHUHR EZEW K. 1) i1k GTP A B (51 cGMP, s NiF&E D G
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(PKGYE 5 2Hk: 2) MR -FIgNE K6, SCREALSER: 3) W OIM4IMEmREs, 0=
P YESLTEIAE N —FoBi B sGC P77, HA BRI DR AR A BERTEN sGC BHEuE 7, YRR
FARE LB R TE NO BIAEMIRIFHEE o WG ARUESE R B, X P 23R AN e A 2% i 25 = B s G 1)
HENE AN E IR, AT RELE 0 2 AR, X AR RS B AR AR AR [38]. MR VICTORIA
Il AR S5 A, KT 42 Va7 5 2o O Z 5 i B HIC T 45% 0% HFrEF G825, in A 4E 7 pa i) {3 22
AT OO A FE T 2R A O 3 FAE B 26 ) AEDR XU T B 10% (ZE0] KU FEARAE N 4.2 $1/100 B 4F), X
— 4 R IR T A S IR BEAE O IEIR ST A RE[39]. VERITA BFER B, 47780 R] 535 0 1)
A8 2% EuroQol MIA5 14y« MLUASTAUE Sy, F H AT DUSEILEE 47 1) O3 25 AR Ak [40] . 4) WIERER A7)
(OM). CMUILBRER A4S S5 PE 0577 Omecamtiv mecarbil (OM)iE I EBEASNE A - WUERE AREHFIEIA, 14
RO RS RE, BE O FRIEE[41]. GALACTIC-HF WFFTIESE, %25¥)n]fd HFEF g EEE &
L& (O BE AL AR Bl B AE T )M XU A 8%, ELIT A S B 2 1) LVEF #Kaid[42]. (EEERM
&, ff LVEF <22%) 5 U DhAeFtG WAL, OM J6)7 fi B i KU B2 R % 17%, S H R
Il AR 3R 7 [43] o

4.2.2. HFmrEF BYZ5905697

1E HFmrEF & JF 78 MR S 8, RRFAI 2 SR I R RER R B Ata T o 2 T IUAIESE, T
RN S B & - M %7K R RS0 FI(ACEVARB/ARNI). 5 52 B 2 AR5 HLHI(MRA g5
MR BE ARSI R =78, DABCE IR IR TG (B R NR,  HRTE X2 e & i =G IF B F0F
TTRAE . AR, O JI3EE R AER L 2 R AG T B, BFE: 1) ARNI 28254 2) SGLT-2
0I5 3) ATVATE SRR EE(sGO)RIBET; 4) O AUILERE ABGEFI(OM); 5) 5 IRIBE s B . X
BIHTYTI3AE HFmrEF 88 OO R IS TEIR RN R, (H LA T RO 22 4k 1 75 KRS e AT L xS FELE
—ESKE.

4.2.3. HFpEF BZ59&7r
B ot S5 ALy BUOOR B B0 ) 3 5 (HFpEF) 1 PR AT B, S0AT 48 79 ZEHESE DL 3608« 1) iR 3 a7

BEXP BRI AT T 2) SR DAEARIGARER Y B brs 3) W B BUREILE IHRE. TE4
WBIT I RIRFT R ol 7o MOAER A e 250 . SR, 7E e HFpEF B Ot ONUSEfE B K
SRS 26T s, KT I E Rk AR, 2 WX HFrEF A 20 259078 R A BEH LG TR (RCT)
HRBEIA B 2 T . DLEFS R (PEP-CHF) K HLYD3H(CHARM-Preserved) flJE 1 ¥»3H(I-PRESERVE) Y
AR I TE 38 A BE 2 3 PRAIC HFpEF F835 1) 5 B0 MU FF AR [44]-[46] 0 SR [ B 3 b gt — 25
WESE 7 HIT A RIBRYE[47]0 IXEE25%) F S0 ) B 3% - M R 9K 3R - A R G0(RAAS), 1l HFpEF 1%
7 B BRALA (A JR e 2R ARG O LT K Tt IR 20 Bk 48 Th e RS ) rT BE I 3E 3 22t RAAS
RGN, JUHAE USSR A, RAAS HI T REAS & LAY 3% 22 DR 32 22 4 s Bk
. PARAGON-HF #fF FL(LVEF > 45%)%Ak gl Foyrpbk, (H I8 20 53 Brde s otk 5 F1 LVEF Bk (#:
3 HR T L) ) SR 38 T BB 3R A5 [48] [49] IX Pl 2 5™ 2. 7 HFpEF & 1 35 57 i M - ARNI [FIR #1] RAAS
FIGERFVEMIE RGNP), TP B FIXE 5 7E HFrEF HFUR 3%, (H7E HFpEF H, JLHAE O 5
DAAERH B Z AL (W R B A 0E 2R 4 & S 1 B WA SR IR M B TR 7 A R i B
A PR AE S 2R (R L P9 B ThRE S B SR ), X NP RSG50 SE B0 IR PR Fe Bt 26 i, 68 [T 1 2
WFEPURICUIIE P )X 23 HFpEF 835 T fa (B HE (B 2R AL T 3) AT B0 B, L AT 8 8 o vy 81 ifiE 55
AN R RS A R [50] 0 [FIRE, 20K 2 RCT A r HAE HFpEF AR 1 535 IR K325 [51]. TOPCAT
RIE IR T E 23R, 7E LVEF > 50% 88, B 52 A B 75148 FH W] B8 -5 B re 100 3 A o XU A 6
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(HR 1.74, p < 0.01) [52]. B SZAKFHARFILE HFrEF A BRROR . O AFEE PO AR KA. R0,
7E HFpEF (JUH 2 O3 ANPR I 3, 3 B8 B A1 0o 2R 1T R 40 5 T o S0 70 28 T 1), e T o 2 46 o Th R e
I HLIBAE 25 b (g2 i) 5 B0 55 2R P B ML) . EMPEROR-Preserved BF 5T /& HFpEF ¥4 77 45U i) 55 K 980k,
VI S5 SRR B0 15 P A 3 B2 5T A 24 o (o0 LA B T B 3 B ) AR T XU 2 35 BRAIG 21%, L3R A ST -4 R
RAS[53]. SGLT2i 2 AR FANLEIGBEHRIRHERN . S QNIRRT I 2O 547 4Eh . Seg i
BN ThEE . BRI SR E) A IF R 324 T HFpEF % B2 AC 4 Bk O B AR R4S A, A Hsoh B RTIE
W IT RO AR A 2. EARERERE, HEEOR AR O R, O SR
FRARARIE G5 W3 1 o X AT AR O HE R T Tl S AR S, 700 e o JUL IR 2509 B 58 (O i 5 7
HAYEA) B I B O R S S EOE TR AR RN, T K W R B HAR R A . &
X HFpEF B, LA I PR UEHE 1 A I S5 A T e R 2R 76 IV 2470 R S5 2 5O I R R R B B TS
X IE YT T B AR DT AT 75 8 I KU ARG — 2P IR IE

5. GG

RSP AT, OB LS AT T e 7R A I R B, H A R AR SE R FF 8w AN R o 3
K, B QUHTZS Y AN TR ILANGTT SN ALAL GO WUREBEJS 0 ) 3o VR T B O i — B . X
SOk A BN R KR R SR LR AL

&5k

[11 Xie, Z.,Xu, Y., Song, Y., Wang, Y., Han, X., Sun, A., ef al. (2025) De Novo Heart Failure in Patients Hospitalized with
St-Segment Elevation Myocardial Infarction in Contemporary China. Cardiology Plus, 10, 10-22.
https://doi.org/10.1097/cp9.0000000000000108

[2] Angermann, C.E. and Ertl, G. (2025) China’s Fight against New-Onset Heart Failure after Acute Myocardial Infarction:
A Major Stage Victory. Cardiology Plus, 10, 5-9. https://doi.org/10.1097/cp9.0000000000000107

[31 (2021) 2020 Expert Consensus on the Prevention and Treatment of Heart Failure after Myocardial Infarction: Branch of
Cardio-Vascular Physicians, Chinese Medical Doctor Association, Chinese Cardiovascular Association, The Expert
Consensus Working Group on the Prevention and Treatment of Heart Failure after Myocardial Infarction. Cardiology
Plus, 6, 4-20. https://doi.org/10.4103/2470-7511.312595

[4] Jivraj, N., Phinikaridou, A., Shah, A.M. and Botnar, R.M. (2013) Molecular Imaging of Myocardial Infarction. Basic
Research in Cardiology, 109, Article No. 397. https://doi.org/10.1007/s00395-013-0397-2

[5] Prabhu, S.D. and Frangogiannis, N.G. (2016) The Biological Basis for Cardiac Repair after Myocardial Infarction: From
Inflammation to Fibrosis. Circulation Research, 119, 91-112. https://doi.org/10.1161/circresaha.116.303577

[6] Teringova, E. and Tousek, P. (2017) Apoptosis in Ischemic Heart Disease. Journal of Translational Medicine, 15, Article
No. 87. https://doi.org/10.1186/512967-017-1191-y

[71 Bhatt, A.S., Ambrosy, A.P. and Velazquez, E.J. (2017) Adverse Remodeling and Reverse Remodeling after Myocardial
Infarction. Current Cardiology Reports, 19, Article No. 71. https://doi.org/10.1007/s11886-017-0876-4

[8] Sackner-Bernstein, J.D. (2000) The Myocardial Matrix and the Development and Progression of Ventricular Remodeling.
Current Cardiology Reports, 2, 112-119. https://doi.org/10.1007/s11886-000-0007-4

[91 Swirski, F.K. and Nahrendorf, M. (2018) Cardioimmunology: The Immune System in Cardiac Homeostasis and Disease.
Nature Reviews Immunology, 18, 733-744. https://doi.org/10.1038/s41577-018-0065-8

[10] Guo, C,, Ji, W., Yang, W., Deng, Q., Zheng, T., Wang, Z., et al. (2023) NKRF in Cardiac Fibroblasts Protects against
Cardiac Remodeling Post-Myocardial Infarction via Human Antigen R. Advanced Science, 10, Article ID: 2303283.
https://doi.org/10.1002/advs.202303283

[11] Contessotto, P., Spelat, R., Ferro, F., Vysockas, V., Krivickiené, A., Jin, C., et al. (2023) Reproducing Extracellular
Matrix Adverse Remodelling of Non-ST Myocardial Infarction in a Large Animal Model. Nature Communications, 14,
Article No. 995. https://doi.org/10.1038/s41467-023-36350-1

[12] Wang, Y., Zhang, Y., Li, J., Li, C., Zhao, R., Shen, C., et al. (2023) Hypoxia Induces M2 Macrophages to Express VSIG4
and Mediate Cardiac Fibrosis after Myocardial Infarction. Theranostics, 13, 2192-2209.
https://doi.org/10.7150/thno.78736

DOI: 10.12677/acm.2025.1572062 846 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1572062
https://doi.org/10.1097/cp9.0000000000000108
https://doi.org/10.1097/cp9.0000000000000107
https://doi.org/10.4103/2470-7511.312595
https://doi.org/10.1007/s00395-013-0397-2
https://doi.org/10.1161/circresaha.116.303577
https://doi.org/10.1186/s12967-017-1191-y
https://doi.org/10.1007/s11886-017-0876-4
https://doi.org/10.1007/s11886-000-0007-4
https://doi.org/10.1038/s41577-018-0065-8
https://doi.org/10.1002/advs.202303283
https://doi.org/10.1038/s41467-023-36350-1
https://doi.org/10.7150/thno.78736

KRR, BEHA

[20]

[21]

[24]

[25]

[26]

[27]

[28]

[30]

[31]

[32]

Matsui, Y. (2010) Role of Matricellular Proteins in Cardiac Tissue Remodeling after Myocardial Infarction. World Jour-
nal of Biological Chemistry, 1, 69-80. https://doi.org/10.4331/wjbc.v1.i5.69

Oliveira, J.B., Soares, A.A.S.M. and Sposito, A.C. (2018) Inflammatory Response during Myocardial Infarction. Advances
in Clinical Chemistry, 84, 39-79. https://doi.org/10.1016/bs.acc.2017.12.002

Zaidi, Y., Aguilar, E.G., Troncoso, M., Ilatovskaya, D.V. and DeLeon-Pennell, K.Y. (2021) Immune Regulation of Car-
diac Fibrosis Post Myocardial Infarction. Cellular Signalling, 77, Article ID: 109837.
https://doi.org/10.1016/j.cellsig.2020.109837

Westman, P.C., Lipinski, M.J., Luger, D., Waksman, R., Bonow, R.O., Wu, E., ef al. (2016) Inflammation as a Driver
of Adverse Left Ventricular Remodeling after Acute Myocardial Infarction. Journal of the American College of Cardi-
ology, 67,2050-2060. https://doi.org/10.1016/j.jacc.2016.01.073

DeLeon-Pennell, K.Y., Meschiari, C.A., Jung, M. and Lindsey, M.L. (2017) Matrix Metalloproteinases in Myocardial
Infarction and Heart Failure. Progress in Molecular Biology and Translational Science, 147, 75-100.
https://doi.org/10.1016/bs.pmbts.2017.02.001

Ciarka, A., Borne, P.V.D. and Pathak, A. (2008) Myocardial Infarction, Heart Failure and Sympathetic Nervous System
Activity: New Pharmacological Approaches That Affect Neurohumoral Activation. Expert Opinion on Investigational
Drugs, 17, 1315-1330. https://doi.org/10.1517/13543784.17.9.1315

Mladénka, P., Hrdina, R., Bobrovova, Z., Semecky, V., Vavrova, J., Holeckova, M., et al. (2009) Cardiac Biomarkers in
a Model of Acute Catecholamine Cardiotoxicity. Human & Experimental Toxicology, 28, 631-640.
https://doi.org/10.1177/0960327109350665

Mann, D.L., Kent, R.L., Parsons, B. and Cooper, G. (1992) Adrenergic Effects on the Biology of the Adult Mammalian
Cardiocyte. Circulation, 85, 790-804. https://doi.org/10.1161/01.cir.85.2.790

Olivetti, G., Capasso, J.M., Meggs, L.G., Sonnenblick, E.H. and Anversa, P. (1991) Cellular Basis of Chronic Ventricular
Remodeling after Myocardial Infarction in Rats. Circulation Research, 68, 856-869.
https://doi.org/10.1161/01.res.68.3.856

Olivetti, G., Abbi, R., Quaini, F., Kajstura, J., Cheng, W., Nitahara, J.A., et al. (1997) Apoptosis in the Failing Human
Heart. New England Journal of Medicine, 336, 1131-1141. https://doi.org/10.1056/nejm199704173361603

Osadchii, O.E., Norton, G.R., McKechnie, R., Deftereos, D. and Woodiwiss, A.J. (2007) Cardiac Dilatation and Pump
Dysfunction without Intrinsic Myocardial Systolic Failure Following Chronic f-Adrenoreceptor Activation. American
Journal of Physiology-Heart and Circulatory Physiology, 292, H1898-H1905.
https://doi.org/10.1152/ajpheart.00740.2006

Patel, S., Rauf, A., Khan, H. and Abu-Izneid, T. (2017) Renin-Angiotensin-Aldosterone (RAAS): The Ubiquitous Sys-
tem for Homeostasis and Pathologies. Biomedicine & Pharmacotherapy, 94, 317-325.
https://doi.org/10.1016/j.biopha.2017.07.091

Chen, L., Ding, M., Wu, F., He, W., Li, J., Zhang, X., et al. (2016) Impaired Endothelial Repair Capacity of Early
Endothelial Progenitor Cells in Hypertensive Patients with Primary Hyperaldosteronemia. Hypertension, 67, 430-439.
https://doi.org/10.1161/hypertensionaha.115.06597

Sayer, G. and Bhat, G. (2014) The Renin-Angiotensin-Aldosterone System and Heart Failure. Cardiology Clinics, 32,
21-32. https://doi.org/10.1016/j.cc1.2013.09.002

Abuzaanona, A. and Lanfear, D. (2017) Pharmacogenomics of the Natriuretic Peptide System in Heart Failure. Current
Heart Failure Reports, 14, 536-542. https://doi.org/10.1007/s11897-017-0365-5

Husebye, T., Eritsland, J., Miiller, C., Sandvik, L., Arnesen, H., Seljeflot, L., ef al. (2013) Levosimendan in Acute Heart
Failure Following Primary Percutaneous Coronary Intervention-Treated Acute St-elevation Myocardial Infarction. Results
from the LEAF Trial: A Randomized, Placebo-Controlled Study. European Journal of Heart Failure, 15, 565-572.
https://doi.org/10.1093/eurjhf/hfs215

O’Connor, C.M,, Starling, R.C., Hernandez, A.F., Armstrong, P.W., Dickstein, K., Hasselblad, V., et al. (2011) Effect
of Nesiritide in Patients with Acute Decompensated Heart Failure. New England Journal of Medicine, 365, 32-43.
https://doi.org/10.1056/nejmoal 100171

Pirracchio, R., Parenica, J., Resche Rigon, M., Chevret, S., Spinar, J., Jarkovsky, J., et al. (2013) The Effectiveness of
Inodilators in Reducing Short Term Mortality among Patient with Severe Cardiogenic Shock: A Propensity-Based Anal-
ysis. PLOS ONE, 8, ¢71659. https://doi.org/10.1371/journal.pone.0071659

Thiele, H., Zeymer, U., Thelemann, N., Neumann, F., Hausleiter, J., Abdel-Wahab, M., et al. (2019) Intraaortic Balloon
Pump in Cardiogenic Shock Complicating Acute Myocardial Infarction. Circulation, 139, 395-403.
https://doi.org/10.1161/circulationaha.118.038201

Mogensen, U.M., Keber, L., Kristensen, S.L., Jhund, P.S., Gong, J., Lefkowitz, M.P., et al. (2017) The Effects of Sacu-
bitril/Valsartan on Coronary Outcomes in Paradigm-HF. American Heart Journal, 188, 35-41.

DOI: 10.12677/acm.2025.1572062 847 I A [ 2 3k


https://doi.org/10.12677/acm.2025.1572062
https://doi.org/10.4331/wjbc.v1.i5.69
https://doi.org/10.1016/bs.acc.2017.12.002
https://doi.org/10.1016/j.cellsig.2020.109837
https://doi.org/10.1016/j.jacc.2016.01.073
https://doi.org/10.1016/bs.pmbts.2017.02.001
https://doi.org/10.1517/13543784.17.9.1315
https://doi.org/10.1177/0960327109350665
https://doi.org/10.1161/01.cir.85.2.790
https://doi.org/10.1161/01.res.68.3.856
https://doi.org/10.1056/nejm199704173361603
https://doi.org/10.1152/ajpheart.00740.2006
https://doi.org/10.1016/j.biopha.2017.07.091
https://doi.org/10.1161/hypertensionaha.115.06597
https://doi.org/10.1016/j.ccl.2013.09.002
https://doi.org/10.1007/s11897-017-0365-5
https://doi.org/10.1093/eurjhf/hfs215
https://doi.org/10.1056/nejmoa1100171
https://doi.org/10.1371/journal.pone.0071659
https://doi.org/10.1161/circulationaha.118.038201

KRR, BEHA

https://doi.org/10.1016/j.ahj.2017.02.034

Zhao, Y., Luo, J., Pang, K., Feng, Y., Tan, J., Liu, M., ef al. (2025) Clinical Efficacy of Sacubitril/Valsartan Combined
with Cardiac Rehabilitation in Patients with Heart Failure after Acute Myocardial Infarction: A Single-Center Randomized
Trial. BMC Cardiovascular Disorders, 25, Article No. 246. https://doi.org/10.1186/s12872-025-04682-z

Gu, T., Zhang, Y., Hu, S., Zhang, J., Wu, X., Liu, X., et al. (2025) Differences in the Efficacy of f-Blocker Therapy after
Acute Myocardial Infarction in Different Types of Heart Failure. Journal of the American College of Cardiology, 8S,
1652. https://doi.org/10.1016/s0735-1097(25)02136-9

Guo, X., Yang, W., Cui, Y., Guo, R., Zhu, Y., Liu, T., et al. (2025) Long-Term Safety and Efficacy of Ivabradine after
Direct Percutaneous Coronary Intervention in Patients with Acute Myocardial Infarction Complicated by Heart Failure:
A Single-Center Retrospective Study. BMC Cardiovascular Disorders, 25, Article No. 422.
https://doi.org/10.1186/s12872-025-04854-x

James, S., Erlinge, D., Storey, R.F., McGuire, D.K., de Belder, M., Eriksson, N., et al. (2024) Dapagliflozin in Myocar-
dial Infarction without Diabetes or Heart Failure. NEJM Evidence, 3, 1-11. https://doi.org/10.1056/evidoa2300286

Butler, J., Jones, W.S., Udell, J.A., Anker, S.D., Petrie, M.C., Harrington, J., et al. (2024) Empagliflozin after Acute
Myocardial Infarction. New England Journal of Medicine, 390, 1455-1466. https://doi.org/10.1056/nejmoa2314051

Butler, J., Anstrom, K.J. and Armstrong, P.W. (2020) Comparing the Benefit of Novel Therapies across Clinical Trials:
Insights from the VICTORIA Trial. Circulation, 142, 717-719. https://doi.org/10.1161/circulationaha.120.047086

Armstrong, P.W., Pieske, B., Anstrom, K.J., Ezekowitz, J., Hernandez, A.F., Butler, J., et al. (2020) Vericiguat in Patients
with Heart Failure and Reduced Ejection Fraction. New England Journal of Medicine, 382, 1883-1893.
https://doi.org/10.1056/nejmoal915928

Galvan Ruiz, M., Ferndndez de Sanmamed Gir6n, M., del Val Groba Marco, M., Rojo Jorge, L., Pefia Saavedra, C.,
Martin Bou, E., ef al. (2024) Clinical Profile, Associated Events and Safety of Vericiguat in a Real-World Cohort: The
VERITA Study. ESC Heart Failure, 11, 4222-4230. https://doi.org/10.1002/ehf2.15032

Malik, F.I., Hartman, J.J., Elias, K.A., Morgan, B.P., Rodriguez, H., Brejc, K., ef al. (2011) Cardiac Myosin Activation:
A Potential Therapeutic Approach for Systolic Heart Failure. Science, 331, 1439-1443.
https://doi.org/10.1126/science.1200113

Teerlink, J.R., Diaz, R., Felker, G.M., McMurray, J.J.V., Metra, M., Solomon, S.D., et al. (2021) Cardiac Myosin Acti-
vation with Omecamtiv Mecarbil in Systolic Heart Failure. New England Journal of Medicine, 384, 105-116.
https://doi.org/10.1056/nejmo0a2025797

Teerlink, J.R., Diaz, R., Felker, G.M., McMurray, J.J.V., Metra, M., Solomon, S.D., et al. (2021) Effect of Ejection
Fraction on Clinical Outcomes in Patients Treated with Omecamtiv Mecarbil in GALACTIC-HF. Journal of the Ameri-
can College of Cardiology, 78, 97-108. https://doi.org/10.1016/j.jacc.2021.04.065

Yusuf, S., Pfeffer, M.A., Swedberg, K., Granger, C.B., Held, P., McMurray, J.J., et al. (2003) Effects of Candesartan in
Patients with Chronic Heart Failure and Preserved Left-Ventricular Ejection Fraction: The Charm-Preserved Trial. The
Lancet, 362, 777-781. https://doi.org/10.1016/s0140-6736(03)14285-7

Massie, B.M., Carson, P.E., McMurray, J.J., Komajda, M., McKelvie, R., Zile, M.R., et al. (2008) Irbesartan in Patients
with Heart Failure and Preserved Ejection Fraction. New England Journal of Medicine, 359, 2456-2467.
https://doi.org/10.1056/nejmoa0805450

Cleland, J.G.F. (2006) The Perindopril in Elderly People with Chronic Heart Failure (PEP-CHF) Study. European Heart
Journal, 27, 2338-2345. https://doi.org/10.1093/eurheartj/ehl250

Lund, L.H., Claggett, B., Liu, J., Lam, C.S., Jhund, P.S., Rosano, G.M., et al. (2018) Heart Failure with Mid-Range
Ejection Fraction in CHARM: Characteristics, Outcomes and Effect of Candesartan across the Entire Ejection Fraction
Spectrum. European Journal of Heart Failure, 20, 1230-1239. https://doi.org/10.1002/ejhf.1149

Solomon, S.D., McMurray, J.J.V., Anand, 1.S., Ge, J., Lam, C.S.P., Maggioni, A.P., et al. (2019) Angiotensin-Neprilysin
Inhibition in Heart Failure with Preserved Ejection Fraction. New England Journal of Medicine, 381, 1609-1620.
https://doi.org/10.1056/nejmoal 908655

McMurray, J.J.V., Jackson, A.M., Lam, C.S.P., Redfield, M.M., Anand, L.S., Ge, J., et al. (2020) Effects of Sacubitril-
Valsartan versus Valsartan in Women Compared with Men with Heart Failure and Preserved Ejection Fraction. Circulation,
141, 338-351. https://doi.org/10.1161/circulationaha.119.044491

Pitt, B., Pfeffer, M.A., Assmann, S.F., Boineau, R., Anand, L.S., Claggett, B., et al. (2014) Spironolactone for Heart

Failure with Preserved Ejection Fraction. New England Journal of Medicine, 370, 1383-1392.
https://doi.org/10.1056/nejmoal313731

Fukuta, H., Goto, T., Wakami, K., Kamiya, T. and Ohte, N. (2020) Effect of Beta-Blockers on Heart Failure Severity in
Patients with Heart Failure with Preserved Ejection Fraction: A Meta-Analysis of Randomized Controlled Trials. Heart
Failure Reviews, 26, 165-171. https://doi.org/10.1007/s10741-020-10013-5

DOI: 10.12677/acm.2025.1572062 848 I A [ 2 3k


https://doi.org/10.12677/acm.2025.1572062
https://doi.org/10.1016/j.ahj.2017.02.034
https://doi.org/10.1186/s12872-025-04682-z
https://doi.org/10.1016/s0735-1097(25)02136-9
https://doi.org/10.1186/s12872-025-04854-x
https://doi.org/10.1056/evidoa2300286
https://doi.org/10.1056/nejmoa2314051
https://doi.org/10.1161/circulationaha.120.047086
https://doi.org/10.1056/nejmoa1915928
https://doi.org/10.1002/ehf2.15032
https://doi.org/10.1126/science.1200113
https://doi.org/10.1056/nejmoa2025797
https://doi.org/10.1016/j.jacc.2021.04.065
https://doi.org/10.1016/s0140-6736(03)14285-7
https://doi.org/10.1056/nejmoa0805450
https://doi.org/10.1093/eurheartj/ehl250
https://doi.org/10.1002/ejhf.1149
https://doi.org/10.1056/nejmoa1908655
https://doi.org/10.1161/circulationaha.119.044491
https://doi.org/10.1056/nejmoa1313731
https://doi.org/10.1007/s10741-020-10013-5

KRR, BEHA

[52] Silverman, D.N., Plante, T.B., Infeld, M., Callas, P.W., Juraschek, S.P., Dougherty, G.B., et al. (2019) Association of f-
Blocker Use with Heart Failure Hospitalizations and Cardiovascular Disease Mortality among Patients with Heart Failure
with a Preserved Ejection Fraction: A Secondary Analysis of the TOPCAT Trial. JAMA Network Open, 2, €1916598.

https://doi.org/10.1001/jamanetworkopen.2019.16598

[53] Anker, S.D., Butler, J., Filippatos, G., Ferreira, J.P., Bocchi, E., Bohm, M., ef al. (2021) Empagliflozin in Heart Failure
with a Preserved Ejection Fraction. New England Journal of Medicine, 385, 1451-1461.
https://doi.org/10.1056/nejmoa2107038

DOI: 10.12677/acm.2025.1572062 849 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1572062
https://doi.org/10.1001/jamanetworkopen.2019.16598
https://doi.org/10.1056/nejmoa2107038

	心肌梗死后心力衰竭的机制与治疗进展
	摘  要
	关键词
	The Mechanism and Therapeutic Progress of Heart Failure after Myocardial Infarction
	Abstract
	Keywords
	1. 前言
	2. 定义
	3. 发病机制
	3.1. 心肌细胞坏死
	3.2. 心脏重构 
	3.3. 炎症免疫激活
	3.4. 神经内分泌系统调节
	3.5. 其他

	4. 治疗
	4.1. 心肌梗死后急性心衰的治疗
	4.2. 心肌梗死后慢性心衰的药物治疗
	4.2.1. HFrEF的药物治疗
	4.2.2. HFmrEF的药物治疗
	4.2.3. HFpEF的药物治疗


	5. 小结
	参考文献

