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Abstract

Atherosclerotic Cardiovascular Disease ranks first in the global cardiovascular disease. ST-segment
elevation myocardial infarction as its most acute clinical manifestation is a serious threat to hu-
man health and quality of life. And dyslipidemia accelerates the formation of atherosclerosis,
which is the core mechanism of the occurrence of atherosclerotic cardiovascular disease. Among
them, LDL cholesterol as an important lipid index, still has residual risk of cardiovascular events
within the ideal range of the current guidelines, which emphasizes the need to find novel potential
lipid biomarkers as predictors of risk for the development of atherosclerotic cardiovascular dis-
ease. Lipoprotein (a) has been shown to play a causal role in atherosclerosis and is also a major
contributor to residual risk after optimal lipid-lowering therapy in patients with cardiovascular
disease worldwide. The purpose of this review is to describe the pathogenesis, correlation and
treatment of ST-elevation myocardial infarction induced by lipoprotein (a).
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b
1. H&%

O JUFESE (Myocardial Infarction, MI) & 95 2R B & S 68 IO 3G R N, 75 % LA i ANBEZ) 5 B
A MIEI 13, HETE MIFETC 60% [1]. DAk, FHRFIN AMI 20 MU SR T AL fE R N 2 A =
BRI PR R S Van Peet 28 N 3R WAL GE 1) S AR B0 8612 CVD (10 IS AR RO ML A0 T2 B R B Tl
MWE2]. Bk, FFELIFSEHE &5 E KPR EDH ML EE TS . RZUEHEATHEY, Lp (a)
KT SRR A B A 3 SRR 7 B R B VIR OG, 5O IE ST & IR Ok
A RBET R BT R XK B Z M S [3]. Lp (@) R A e shlkshteadie., (i, (2R AEME AL
SERFE[4], N ASCVD IS fERE R R, HARRRFIBE SR, MAERTMARHEbR S CVE R R
A, Lp ()8 A2 RAIE R £ 2 B 4% 52 Ve B I T B e B s 22—

2. Lp (a)45#) K FRALAFAE

Lp ()8 Z I N —Fh LDL A8 5Bk, T 1963 £E4k Bergl kIR H[5]. 2016 LERKIM LTI 244>
TR, £ CVD & 2=/ R I —k Lp (@)K, 10K Lp () > 50 mg/dL 124 CVD XU 11 FHE
[6], R Lp (a)FIHEFEBIE My 30 mg/dL.

Lp (a)H1—24LL LDL #EEUk A1 %8 116 25 19 (a) [Apolipoprotein, Apo (a)]4L%., ‘& ilid —witF 538 & A
(B) [(Apo B)| Lt 4t &r o 51625 B S 25 1 JH [ i (LDL-C) 28 18L, Lp (a)4r T4 — /= 141 B (R B MG « 9 85 [ e
MR A AZE, Hio dHim =R ME e E R %[ 7]. Apo (a)HIfr T 60926 Zuttfk b 1) LPA 3[4
i[8], &—ANEE L AR . Lp (a)7K°FH LPA Z[H _E kringle 1V 2 BY(KIV-2) 55 £ U1H A8 (b RN 25 b B
BHmRZ B E, MERLE]. L KIV-2 HEZFSIMHEREEZ A, o SECRFELA,
KRB /NE AT /D e A= AS [10].
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3.Lp (53 ST Bfas&/OAN1ESE

WEFAUESE, LDL-C F1 Lp (a)5 CVD A% B AHIG, FFAHAE P AT AR 1R A BA, AT 18 2 (1 g/ v
3% 9 (PCSKO)AIHT M I [ UFHRZHF R 1l it — B A Lp ()% CVE AR A1), 78 AMI JiE], Lp (a)
VER—Fr e Ag R 1, K 2RI N[11]. Mitsuda T 25 AN 3 4EMWEMERT 70N 176 151
STEMI B )$e7R: IMiE Lp ()/KF/& STEMI B35 4k & O I SR R A s Sl Fe A%, AT RESN STEMI
R IRAETIRT HE NG [12] . —TiHE T 100 FITEREIR LS 12 /MBS A EE8 AMI EE IS5 1R B : STEMI
BEMFREYRZ Lp (/K FHFHE[13]. Galasso G 58 AE—/MLENE, F UL 44X STEMI &2 FAZI B
FAPER, Lp ()7/KFPE AR AR K ML EZ R MSIAE DS, Lp (a)7K°F > 30 mg/dL s tH—Fh & 1)
AR5 IR TT, BUR R MRS R 800, JCHSCRFAE STEMI s eIl PRIF 58 o St 0 Bl 5 VP A5 [14] -
TR BT AR AT KT 80 % 1) AMI R I RTREEBAZIBE FE b, Lp (a) /K4 s i J O R SR T2 R AR R
We B4, TESE AR Cox LLBI XA F1, Lp (a) > 30 mg/dL (11323 & EL Lp (a) < 10 mg/dL 2 i
O FET XS R 1.5 f%. Lp (a)F1 Apo (a)#E STEMI & HIAEEIL R, Lp @)/K Tl fe et
AS JA . AS BEHUGASTIE DN (AR T AR 98 s B HR R B AR B T [10] [15] [16].

3.1. Lp QB EhBKB R

3.1.1. Lp (a)MiEFEEEIBKEE L

Lp (a) DAENRIMAE AR, FEEREMBIMINIL T, 75 NTEIR R B S KEER R FE S AS 1E
F o #7355 (Extracellular Matrix, ECM) B A B E W AEDEME, 25 AS BI85 AT AR5

Lp ()IIECIER a-BifiiZ, 5 Lp(a) RELE T IITEE B EWA 255 N B 4 i 5i 5 LL & Apo
(WA PR GO A BT Lp ()H424E ECM, MIM{E Lp ()& E4ufush, =B Ok B A2 B kB rh DL Je
AEET N KB FERE AL BE R h, 1K 2 4ERF Lp (o) T4/ B R pLAI[17]. FL7K, (R Apo (a)F1 Apo B-100
(AR [18], X Led5 38 Lp ()b LDL MIshikEESEFI ), (RS BEAR e B ER T 5, 7 STEMI
HAEHEEOE0RE S, 8 AS IRAERXE . [EAERKZ, Lp () g fns 2] B vEgn i oo e g i,
R R R ) AS TR 8]

3.1.2. Lp (X #EFiarF. HBaEFARBEKEFRIEMRID

Lp () EURRER 207 M ARG N 20 -1 MUFRIR[19], BUSERINT, 5 p- 14 & K E Ve -1
PU 5 ()R A3 SR 4T PR ) A R RS IR 3 5 AS TEA[20]. Apo (a) 1) C AR X 45 5 A\ B &
FLIR AL AR . BRI A A 3R -8, Rk PRI IR [21] . BR A4l 22-8, Lp ()bl
S0 A L 1 4 LA 3R - 18 R R BB o 1 FRIL, BUBhIKEE 2E[22].  RIARIA Lp (a)rlid@id Ty
LA BE JEE AN B I 324 S5 3l AS.

3.1.3. Lp (a)%f & FB A4 (Vascular smooth muscle cells, VSMCs) 540

FEAR A KR 7B A VSMCs ZE K 23315, Lp (@I F LA KK - 354k, St BT £F v
JREAY N LT IR B IR HE N85 5% (1) VSMCs (1856 23]. VSMCs B 45 89 LL K THREIAE 5 AS ) &k A2 B35 AHE,
S AS B AR E, (it AS BEERITE L. B BLIESE & — R 500 T #LIIESL: VSMCs 47
WA 20 o b 3 i B 2R ) BCL2. MCL1. TIMP3. BCL6, % NF-«xB i, /5 miR-155 SN
FE A D RERRAS, (BRI O ik R A N B Bifs, mIs2ie AS Al AS IfiiAR[24]. 46, f/MRATAE
(RN AR (W AR AT ) VSMCs W ) B 7E 1 I AD AS I FE il b ok 3 S 884 [25]

3.1.4. Lp ()& MashfkoRiFEE U DR E
4B E AR 1E AS AR, EidS5 ECM &, SMC BT X M5 20 R NV 520 AS. 5
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& 8 R AR T Lp ()72 FL A2 BN B, F2 255 Lp (a)E AS 15 FH I8 431 [26]. Lp (a)
Rk R AL 4R AR AR R, SR RIS ECM MERR. Lp (a)il b Sz 4 i b pR¥
MRS AR R RIS, WoE AR ECM Yi4g[27].

Klt, Lp (a)7E AS FHIF B UL R G 1 AS AERE [ SR b R A

3.2. Lp ()% ST EamBU O ALEESE KBRS HERE (L BELR Sa fer 8

— DR 83 44 £ IR HR AR B 7S B IRRTE 28], Lp (a)/K T FH 5 STEMI R SR04 v iy v B
KHRE A U BN 5% . ARWT 9T R 7 STEMI s b BEE Rl 24 )5 S ik ke T %32 Lp (a) 52ma B4R .

Gensini P43 28 i) V2 IV IE 2 VE 5> R G0, 5 L5 PO 75 1 0 1A~ 35 B R A7 £ R B BT R O 5
FHIC, RN AS BEHR G4 IR TR FR[29] — TUATHE P 5 OB 97 (1359 44 Rl STEMI 252 PCI ) & 58)
H1[30]: (1) BN Lp ()20 STEMI S I FIE T 20, Lp ()7/K P i B2 (1 A IR T 3 i s
(2) TR AR I, B ZE SNSRI Lp @)K T m BE KRG R 2, (3) HEENZ
A ELYEFNA TR, Lp (@)K TR Stk AS BEER A ff 2 [RIAHSC, Lp ()/KFTH @A Gensini #1532
[EAFPEAR BRI IEAR G, ERERIINSGAAREE Lp (/TR Inm 2s s m; (4) tLEAE CAD 251
LPA Fik/K 5, LINREEURA) STEMI B H) LPA mRNA Fik/K P T HAbLL, AS B0 5™ HE i
B LPA KPR .

XTI FEUE B 7 E45Z PCLYRYT I STEMI 359, Lp (a)5 AS i arHoG, 1Ak, Si7KF Lp (a)
5 Gensini WA 0%, XMOCRTE STEMI B R LURE . AFARM Lp @)/KFF @5 AS F Rz ik
BEBL S REFE UM G, Lp (/KT RS AS PR i s BEAH G, AN R 45 ) A5 7 T [X ¥ [10] .

3.3. Lp (a)Buin# K

3.3.1. Lp (a) 54A4RFE F(Tissuefactor, TF)RIHEE{EH

Al AR AN Lp (a)EE2H Apo (a) ] il TF (77 A B AR A s b IR AAAE [31] . TF il f7 £ T
AS BEHR IR ATAE AR B A, PRSI RE A TR TR TR B8 T MG, SRSk i i 2 250 i fg A 2
FEAL, SMFRESR. o, HAURF@EMEY(Tissue factor pathway inhibitor, TFPI) 3= Z KR T
Wz, 25 A8 AS BIELAIME SMC AKX Apo (a)FLENRL, Lp (Q)REMIEIRIMRE TFPI yEYEM A i
YRR TP, B LA IER[32].

3.3.2. Lp Q) 5#4%HR

SRR ARSI R, AFIEE — PSR SR AR . ERILAE RS, BT Lp (@F4F
VBRI SE AL, Lp ()5 4FiaRg IR a4 N S A Egs A0k, FHBTAF R R R [33], RIFPILTE
VER, SRAHEAEMRIER, 51 RMRTER. Apo (a)FILF4EE [ R E M T3k, WEmE/ER,
Apo (a) L FIK/NE Lp (X448 H e A TR b, REE/ N AL S 5 51 Kk ke [10]. =i7KF Lp (a)
5 Apo ()FNETEEEIE T IRIVETEAR DS, EE B AS RIS TR SR ARk, 8 AR T XU 189 A [34] .
YK, LTI IEOGE P R 4 AR It/ SRR PR ) B AR 43 rTUETERL T Lp (a) [35]. Lp (@)1 58 1 £F v g I 15 gt
B AERE, RS AR (12 ML/ INRRRN P R 0 B 0 £ i S A2 A, DRI Lt X S 1 i 2 T T 3 T 1
[22], #t—5 R IMBEEK.

25 FRTR, Lp () 8 LT3 B IR B0 P 4 7 F 2 550 STEMI A A B fr) — FbL )«

3.4.Lp () ST BamBUOAESE R R K R B
R E ISR AIG AR UEHE R B 5 LDL AHEL, Lp ()#0A T S tl, nT AS BE i) 28 4 i

DOI: 10.12677/acm.2023.13122657 18893 I IR = =23t e


https://doi.org/10.12677/acm.2023.13122657

UL 45

P, WA E 9 I3 & A AL JIE (Oxidized phospholipids, Ox-PLs) ) fil & I B ) 3= 35 i 25 A 48044,
Xof B A AR T R IA 1 2 A 2 M AN A e e R VA S = SR A ), BV R IE R FIE AS AEWbr &)
sesitgk, FHARKZ P e R 15 JI[36].

Lp (@)™ STEMI JRU () 3= B4 BB 4 /& Ox-PLs F#5 . Ox-PLs 4 56 K S e 4i B b i iR 1) 52
PRIRAA R AR SS TR, B0 V2 e B ik 2 e A BE SR A AR 2 i 2, RIS A3 Ox-LDL #H ) B g
SRR PR AR AN, RS R AR T, DR Lp ()7ESNAKEE I RN, FECAS [37]. AR
B, Lp (Q)F0KLI) OX-PLs B4 tHAR A5 51 5 5 A DR 1 (00 20« G B 20 1 8 DA B FRAZ 200 P P
WIZIER . 5 Lp (& T, FEMmElh AS BEHITAI I, Lp (a)ifidizf Ox-PLs 5l SMC )
HEBE[13].

— T AL R L, Lp (Q)THEZiRE T, Lp Q)i Apo (a) 7 REWS IR I B 4i i, SRz
L A8 5 PR B AT RS N R BOBE S, 3 W SRR 4 M R P R 4T T 5 8 I Sl kB JORE,  7E 2R AL AT
IRV Z KRR EY MRS Lp (@)7KFRUE EL[36].

Wang Y & A BB 9 5T (3R 55 T 2318 41l STEMI-PCI #%) &P, 24 hsCRP > A 2 mg/L i}, & Lp
(@)K 5ARRTEMIE, XRME 4S5 RKIEA T STEMI-PCI #3%  Lp ()M 51 3 20 i A B
DAY o 7E B 4 KUK e B bl & Lp (a) AT LATR 91 B A v o LA XU (/MR [38]

SR, IXLEHAR IR Lp ()TEPRIE TS AR, (2EE 200 . JEIRAHMIE A, P LA B 3 4
FOREFEIN . 1S AR A A S (R AS [8], JREITH OxPL & & A5 STEMI [ % &
Vi o

4. Lp (a)R97877

7 Lp () 7KF B3 B A% O SR U BR AR 7k ASCVD XU, BEARAT IR R = LRI LA, % ASCVD
H EENEE, BT naR AR U7 AT, SRR SRR Lp (@)7R97: (1) Inclisiran, —FhEEXT PCSKIMRNA
[ siRNA 677, AREHF4IMIH PSCKO & AHIHIf 4 ¥ ALl . ORION-1 11 Hli3G+, H2eEmtt,
200 mg 7T EZH Lp () F#MK 14%~18%, 300 mg XU & 2H FEAIK 15%~26% (180 REaVTH1), 111 S5 BEL
#25Z inclisiran 769720 Lp (a)F%1IK 24.3%, oM™ E A R FHF IR E[39]. Inclisiran B RIFHZR3) 1%,
T EAF 3~6 M HEEZ — I, KAV IT A AT B8 3 BUR ME B A AR o IR PR AT FE LA | AT 11 Il R
RIGHIEW], inclisiran ZE{2HE PCSKO 2 A1 LDL-C /K VA 31 FAR 7 T EL AT i 32 ME ARG e, A3 3k
T2z 4 R0 B K I BB 2 AL AR 56 ok 4k 2291540 (2) PCSKO 1l I AT 35% LDL-R [3£i%, it
0] Lp ()& SO G N F o A, BEMIK Lp (a)7K-Filr 25%~30% [41]. PCSK9 il 7l AH 5 24 771 Gl 4%
evelocumab F alirocumab, # 3% [l £ 5 F1 25908 2 Rk e I PR A6 , # LDL-C P4k 60%, Lp (a) F#{% 30%.
fE Lp QMW EE SISO, TEGETUHA R FARRE, AWE R M ARY K PCSKO IR H
i Lp (a) [42]. (3) S X FEK%F 2 (Antisense Oligonucleotides, ASO) /&A% T R I & BB, eI Hb 540
MRNA 554, BT HEH A 20 W4, il 3 Watson-Crick R X 55 RNA 454, VTERBUREER . kK253
FHEF LIRSS, 55 A ASO 254 ISIS-APO(a)Rx £ 1 il PRI 50 2. 7< P4 Lp (a) A1 OXPLs 78%~90%,
T BA RIS, 1SIS-APO(Q)RX 2 4 1 AT 32 14 S RF FAE N —FS L VR IT W RRERIG IR T K, 1%
ik Lp (a) 3 CVD KU%i[43]. HAT, AKCEA-APO(a)-LRx IEZESEAT 1 IR AR -

SREEMYTRZY), RITEAN, MRE AR, BRI R, MR AFERRERW Lp (7K,
Lp (a)7KT- [ B AR 2 IR 5 3 T M B A IR A A1 S8 385 AH DG DA S CVE R4t FEARAM AT A DG, B IE S
R/ CVE KUK

SRIM, ARG B STEMI 31 Lp ()FRRST V. —BUEE—AMfiE LPA KF5 AS fifi DL O

DOI: 10.12677/acm.2023.13122657 18894 I IR = =23t e


https://doi.org/10.12677/acm.2023.13122657

UL 45

JIE T R 2 1) IEAH O 56 RIT AR 45 SR B, JUHAE STEMI B, H T ASO it — 5 I o S [44] . 18
RAAG T LR T, BIEKT Lp (@) STEMI B a2 25697, B O M BOR 5 -

5. /g5

ALER TSR IE STEMI ML Lp Q)R K FRALRFE L Lp ()5 STEMI BRI 69T . K
FBLIG IR IRIS R, Lp (@)2& CVD B fafG KR, vt STEMI EE TG, Hizm sz far
WL CHIESE, T EMET R Z G R T . XEH Lp (a)15 STEMI [ A AT 75 K E 0T FTIESE,
AR PLE I Lp (@), AR Lp ()fF>A STEMI BT BIEITHE AL, VPAS Lp (a)7E STEMI &2 s 1 Fil 5 4
18,

S5
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