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Abstract

Background: Lipoprotein a (Lp(a)) is an independent risk factor for adverse cardiovascular events in
patients with acute myocardial infarction (AMI) and is closely related to cardiac remodeling after AMI.
Objective: The purpose of this study was to investigate the relationship between Lp(a) and ventricular
remodeling after percutaneous coronary intervention (PCI) in patients with acute anterior ST-eleva-
tion myocardial infarction (STEMI) and its predictive value after myocardial infarction. Methods: A
total of 218 patients with anterior STEMI undergoing coronary intervention in our hospital were en-
rolled in our hospital, and left ventricular function and volume were evaluated by cardiac ultrasound
at 1 week and 6 months after myocardial infarction. Poor ventricular remodeling (VR) is defined as a
2 20% increase in left ventricular end-diastolic volume 6 months after myocardial infarction. Accord-
ing to the left ventricular remodeling, the patients were divided into ventricular remodeling group
and non-ventricular remodeling group. The Lp(a) and clinical data of the two groups were compared,
and the multivariate logistic regression method was used to analyze the relevant factors affecting left
ventricular remodeling after PCI in patients with anterior STEMI. The receiver operating characteris-
tic curve (ROC) was created for independent risk factors, and the predictive value of Lp(a) in ventric-
ular remodeling after myocardial infarction was analyzed. Results: After 6 months, ventricular re-
modeling occurred in 58 of the 218 patients with anterior STEMI. According to the left ventricular
remodeling, the patients were divided into ventricular remodeling group (160 cases) and non-ven-
tricular remodeling group (58 cases). Compared with the non-ventricular remodeling group, the age,
diabetes history, glycosylated hemoglobin, troponin |, creatine kinase isoenzyme, C-reactive protein,
NT-proBNP, low-density lipoprotein cholesterol, Lp(a), Gensini score, and wall motion scoring index
(WMSI) in the ventricular remodeling group were significantly increased, and the left ventricular ejec-
tion fraction (LVEF) was significantly decreased, and the difference was statistically significant. LVEF
was significantly reduced in the ventricular remodeling group, and the difference was statistically sig-
nificant. Binary logistic regression analysis showed that troponin I, C-reactive protein, Lp(a) and LVEF
were independent risk factors for ventricular remodeling after PCI in patients with anterior STEMI.
High Lp(a) was an independent predictor of VR (OR = 1.006, P < 0.001). The optimal cut-off value of
Lp(a) for predicting VR was 342, with a sensitivity of 82.6% and a specificity of 81.6% (AUC = 0.842, P
<0.001). Conclusion: Lp(a) is associated with left ventricular remodeling after percutaneous coronary
intervention (PCI) in patients with anterior STEMI, and Lp(a) is a useful tool for predicting the risk of
ventricular remodeling after myocardial infarction, and early clinical intervention is recommended.
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SR U ZE (acute myocardial infarction, AMI)E H Bi-C L 20 B E AR T E 2251, IEFRERE
AMI R R FNFGET 56 RIRAE FFHEH[1]. REFERGIT KR T AMIEE LT3, (2 AMI [
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JEERE R AR EEATY, EEERE AMIERAEANROEEH(VR), VR ZHE AMI GO ME F4EK
AEFIZE TS I e R R [2]. AMI BB R AEAN R VR & — /BRI f@ B A8, R8N =2 O U 509
SRR EE R3],

AMI OB LR - MERKER - BB RS, SEE RGAFINIE RGEME N 731 5
GRS, JORE G N A S OO LA BT B AR L BRI T, 2T 1 Wk A ) o R AL ROV E B A Y
HAEE[4]-[6], SHRIL. SOREFIEAL B HEEAFRFE DU BT R PTG 5[ 7]. Lp@) RARRIEM. 123)
Sk AE A AT B, o] DA T WIH S 5, S0 AR R seE, Sk reaif o0 &
#YN[8][9]- Lp(a)se— ML TR BE MG 2 1 AP IR IG 8 BN, 2O MUE P MO G R 2R, S5biRa)
JKERAEREAL IR BEAT O, 2 T RS Tel O A« i3k ) B LR 3R [10] o ik, N SGT Lp(a) w7t 2 i) T
Lp(a)- S o AR ME RS R &R, TR T Lpa)5 AMI JEO = BHEAAHSYERIF > . B B R 24
YIAWHRIL, 1&4 T TCHEE BT I REAIS Lp() /KT IORE A2 [11], IR E Ry T SRR 254055 Lp(a) G 3%
SOMi[12], B XIZERZ5Y)(Pelacarsen) FI/NT-3 RNA 25 (Zerlasiran 1 Ol Pasiran) o] B Lp(a)/K~F, {HA
VR RR T I [13] [14]. 25T AMI 5O % SR HR B A AEN U] 5 Lp@)BURHLEL —# Z [AIfFE &R R,
Bt Lp(@)ATRER AMI J s A — N EEHRAR, EAEH, TATEESRT Lp() 5HiEE STEMI B
PCI A J& 0 2 BRI 5 R LSO OIS 5 O 25 SEAG I IO E, o 23 R 08 R JHYA T SEmE Th ok 2t

2. EREH&E
2.1 —fg s

AW 2023 4 4 H % 2024 4 6 A2 <RIBS 5 It B B FiAT PCIJAYT M HTEE STEMI &
& 218 1], 53 172 B, 2z 46 il A BEBRFEG RO QIR F2(ESC) K ECHER 2 (AHA) St
F0 W B (WHE) il 52 1) STEMI 2 Wb iE[15] -

NFRE: O HHIZHTEE STEMI, KillipI~II 2%:; @ 4% 18~75 %5 3 MMdi & i 23T PCI AR 1]
<12h, D2W B E(EE 2 BIER KT EF R G 5@ LR R]) <90 min; @ 45T 212 PCI X NIRYT
AP, TRASEEN: © WKERFETR e, RO BERE . ST A e,

Hebenst: @ (ERBEIAIEH IABP. ECMO 25/ 0l BhE B @ A HAOIEZR: Wbl O
FPEAREREERG O s L Co I - R M OB S @) BEAERATZS AMIL, (O IE © I B 254 528
@ BEAEBAZIREBHARGIT; © & EEY. EREAA. MR R G Mg B ™
EEGMRR; EREVIARE, IR, ANDOGIHE. LI =R A 45 AL B R, KE
BN T)G, (EHLR (1 ) FIRECEE 5 6 A H BHTREVT QTR o AR 5T AR HT SRAFA0 3 2 A 23 it
(Y X2022-001)

2.2. MR

WS AR SR R RRE O s s BE PR S I S A R R R SRR
FAEBL AR ML B . IR A. JUSEE | C M. NT-proBNP. UL S A THE . & fE
Wi Huh =M. =S#EEREAERR., ([RFEEEAHEBR . Lp)SEsci =50 03 B b E L
HL P8 S e IR B G FE AR SS BERE, 15t Gensini $Fo; B BT IEARGER 75 ) 3200 BRIMTHEAT O JIEE A AG 2 R0 ok
JeU BT Y e O SR AR ] S 87 ORI SRS B 5 WAL, 15t S BEIZ 31l 20 R F(WMSI).

2.3. TEEIEHE
Eg2ed, BEEEOCZEENE SXCNOIWEILE 6 A AL 45K AR AR 3L LR 1>20% [16].
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SFORERD OERE. OFBEEFAN BTSSR H N E, OIFEEREEE. [F5. 8
TR PE AN B S M O S [17]. Gensini Y22 A0 45 107 A8 Fras 0 2 1) 712 R P MBI 8 BB ) i i
PRI AR H SR 1) — e B VE 4315 [ 18], VP22 B8 T ek kg 2 7 R FE S I ) J AT S8 R B A
BB, ek 2 AR A (1 RAR RN L dze v I (1 KN DA SO R RS I E B S 2 AR K,
BV NS AR ML VR 2 A, EORAS ™ E, Gensini W [11]. EEEEEhE 2 TEB(WMSI) R —
TPty 20 00 38 J RIS A Th BB (8 75 FE b, T8 I 8 P O 5 451 BB PR 8 0 R P58 DA B S5 BE LB, e v of
FBIAT I, PR S5 E WMSI, BT LU IRl O WU The K2 sh 1L, # WMSI> 1 K
TELEYS 4G T RE 5745 [19] o

3. it A&

KHI SPSS 27.00 Sttt 2 AR AL BER s i ds , THEERL (%) R, IR ELECR AR TR 5. fF&
IES AT E VR SE £ bRlEZE(x £ s)Fon, AR HECRA tK 5. A A4 48 A b 7 30/
VY 37 BB BE A, 2H1E] R BCR ) Mann-Whitney U K656 . {3 FH 22 [K 2 Logistic [31V3 4> #8201 i B2 STEMI
S PCL ARG o0 B fE R R 3 o 22 528 A ERHIE(ROC) i & ¥F A Lp(a) Xy Hif&E STEMI (%% PCI
ARG OB BTN . P <0.05 NZESH ST %E L.

4. ER

1) 1 PCI AJF HTEE STEMI S th, RZECEEIH 160 B, A KA = EME 58 0. 4535 H
L3 ERILERIAE O E AL, BT — R RRFAEAT O, AR S AL, 05 AL e
WRPR AL T #(P < 0.05). PRALMERIMIRG, PRAEARSE, WISk, UL . RGBS S R A
(P> 0.05) (L4 1), WILLEISEN S RIAR AR, 0% AR . WS 1,
WU W) TG . C RMIERIT. NT-proBNP. 2RI MHE R Lp(a). Gensini iF5r. WMSI #5535
THii, LVEF B TR, %RAAGI¥EX(P<005), MANIEN. SIRER. 1l =R, &k
5 (0 L2 SR G R (8 P > 0.05) (L 2).

Table 1. Comparison of the general clinical features of left ventricular remodeling after PCI in patients with anterior STEMI

3 1. HIEE STEMI 8% PCI RFA L E EMH—RIGKRFFEELE

Sk ey EEAH EFEMA PIZ 18 P{E
5 126 46
45 (1) 0.004 0.949
8 34 12
ER (D) 61.94 + 13.94 67.31 + 8.68 2.396 0.019
PR EE F5 4 (kg/m?) 24.96 + 3.40 24.14 + 4.66 -1.009 0.315
H 86 28
W R (151 0.256 0.613
I 74 30
H 106 46
e I 52 (f31)) 1.720 0.190
G 54 12
H 52 32
W R 5 (151) 4.619 0.032
I 108 26
. H 30 8
I 1L 595 52 (f371) 0.363 0.547
I 130 50
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Table 2. Comparison of laboratory and imaging data of left ventricular reconstruction in patients with anterior STEMI after

PiF Iz BIEE STEMI B PCI RFALEEMMIN E R GERILR

NN et HU O E 7z 1 P

e IRARE S 6.319 + 1.468 7.086 + 1.430 2.428 0.017
JIRAR:4=| 68.45 (30.00~187.80) 91.90 (28.50~341.60) -1.214 0.225
MESE A | 2.38 (0.28~6.02) 5.57 (2.45~19.42) -2.916 0.004

C RMEEH 2.750 (1.025~11.085) 11.700 (2.750~85.500) -3.223 0.001
NT-proBNP 301 (110~1938) 2787 (467~8384) -3.230 0.001

JULRR 1 ) 1 g 18.4 (7.9~46.5) 36.4 (16.0~73.4) —2.414 0.016

A i 4.40 (3.75~5.29) 4.90 (3.95~5.80) -1.687 0.092

i =g 1.51 (1.02~2.02) 1.27 (0.94~1.69) -1.474 0.140

v 5 5 i e 1.146 * 0.309 1.185 + 0.284 0.591 0.556
)% B2 i B 1 B ] 2.710 (2.185~3.288) 3.280 (2.675~3.950) —2.846 0.040
Lp(a) 170.5 (109.3~325.0) 738.0 (402.5~858.5) -5.510 <0.001

Gensini 143 48.0 (28.5~70.8) 76.0 (48.0~103.0) -3.235 0.001
Fr0 B 5 1ML 53 4 59 (50~62) 46 (40~52) -4.833 <0.001
FEREIZ AL FEE WMSI 1.18 (1.06~1.29) 1.35 (1.24~1.50) —4.075 <0.001

2) Xf PCI RJSHIATEE STEMI B3, DURAOEEMMHMKEES 6 HELERELEEMN
AR (LD EFEM =0, OEEM =1), F AR A FE R AR 52T R 75 t 555 Mann-Whitney
U &5, KHrp B S 7 P < 0.05 REMALAGAE G242 F) RIR A N RN BB BT
Logistic [AJAPEM 1, P AFFER . BRBEEE =0, £ =1). B Ea. UESEA 1. DR
TH§. C RMEF . NT-proBNP. k% & A& A AEEEE . Lp(a). Gensini ¥¥4r+ WMSI. LVEF, 453 5K,
WS E A 1. C M Lp(a). LVEF /I RTEE STEMI B3 PCI A5 & 420 = B AL GG R &K,
HAWESEA I, CMNEM. Lp@)kem, S KELEEMREGHK, M LVEF HBK, S5KELE

HR RSN (L )

Table 3. Multivariate anterior LR analysis of left ventricular remodeling after PCI in patients with anterior STEMI

%< 3. BIEE STEMI 2% PCI AR A LDEEWMZEEGEF LR 94

VA SEESES FHAR#B  AHEZESE Wald 2 PH OR 95%ClI
o 0.001 0.050 0.001 0.984 0.999 0.906~1.101
B PR 0.953 1.260 0.572 0.449 2593  0.220~30.616
LA IRARE 4= 0.279 0.425 0.432 0.511 1.322 0.575~3.042
WSS EE | 0.130 0.043 9.246 0.002 1.139 1.047~1.238
C xMitEHA 0.022 0.010 5.179 0.023 1.022 1.003~1.041
NT-proBNP 0.001 0.001 1.252 0.263 1.000 1.000~1.000
LR i ) -1 0.007 0.011 0.428 0.513 0.993 0.972~1.014
IG5 P2 AR £ 1 s 0.783 0.557 1.972 0.160 2.187 0.734~6.522
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Lp(a) 0.006 0.001 18.462 <0.001 1.006 1.003~1.009

Gensini 1£4) 0.022 0.012 3.677 0.055 1.023 1.000~1.046

FE Ry E AT IO #Y -0.157 0.047 11.228 <0.001 0.855 0.780~0.937
FEREIZFND ) fa % WMSI 5.281 4,791 1.353 0.270 6.622 0.016~9.106

3) MR ALAE A . K T BE STEMI HE PCI R J5 & 2B 058 A AT fG K PR 3 224 ROC i
2R 1), MFTRIEE () ROC it 28 7 m DA, St & 6 DR 32 TN, Lp () B T 4 {8k F LVEF
WIS A 1. C MR A (Lp(a) i akibr it =342, AUC ffi: Lp(a)>LVEF>C MNEH > WUESEA ), K
I Lp(a)/r il LVEF. WA I C RNER [ =35 3% FH I Tl 4 (B35 K T 5k Lp(a) Fedn ) s, 34
HLp(a). LVEF. WUESEH 1. C xS EPYE G I TRINATME & = (AUC = 0.944) (W4 4).

ROCHi £
1.0 —
=i il £ K U5
— B EAL
——CRP
0.8/ —EEHa
—LVEF
—— 8 E HaBt & LVEF
—— R E Halk & CRP
— BEHAEBE IS EAL
0.6 feE HaBt & LVEFCRPUIAS &
it M1
% BER
B
0.4 |
0.2 [tff
[/
0'00.0 0.2 0.4 0.6 0.8 1.0

1-Re

Figure 1. ROC curve
1. ROC ph%

Table 4. Predictive performance of independent risk factors for left ventricular remodeling after PCI in patients with anterior

;EM éﬁﬁ&‘ STEMI 2 PCI KRR L0 EEMAI ML B E R FUNMEE
FHE AUC & 95%Cl REE FRE A¥EH REENE PAE
IS 0.842 [0.748,0.937]  0.826  0.816 0.642 342 <0.001
CRP 0.694 [0576,0.812] 0652 0671 0.323 7.2 0.002
SR A 1 0.672 [0.557,0.787]  0.696  0.566 0.261 2.68 0.007
LVEF 0.797 [0.702,0.893] 0739  0.750 0.489 53 <0.001
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NEEE A a B4 LVEF 0.905 [0.841, 0.970] 0.826  0.921 0.747 / <0.001
e A aBs CRP 0.857 [0.790, 0.961] 0.826  0.855 0.681 / <0.001
JEEE a BEE NS EE | 0.870 [0.786, 0.954] 0.783  0.868 0.651 / <0.001
fEHEH a A LVEF X
CRP. WUAEEMA | 0.944 [0.891, 0.998] 0.957  0.829 0.785 / <0.001
5. #ig

XFTRTEE STEMI B3, SN 58 4 il iz 5 4 nT DASCEE A0 3 RH KA TS DA S BERAER o I8 5 R XU
2 PCliRYT )R, MLREN 115 AR BT S M A SR AR v SR b 1 OO bR, (HBE AN RO & FA ]
REsE PCI J5 — LT3N R AR 0 3 v R LI 32 B R K 22 [20], PRI Tl DA S A8 2% AMIL Ji5 00 3 B
RO IR AL 5 O R R0 R AIBE T R () GG T 40 , E FRA O S BN S G E, JEAEE
SHERTFER R, 7T RO EBEMRRAER, 5E AMIEEHUG .

AR EERI, Lp(@)&RTEE STEMI H#EHZ PCl RJ5 kAL O EMKENKEE, HEAR
LF I TRINANAE - Lp(a) B A 12 A AR BN AKSRFERE AL AE F AR AR TR AR, w] DA 3P L4 PR s 5
P £ T ) 8] [9], T o 2 B A I R A R R R B AN T A R 1 I VE FH 3R R At i b 38 5 ) 1A
o AHFFRIUESE, Lp(a)5 AMI B RS KR E TR . AR5 PCI ARG iR 3 Bk i i/ o = A
K, JE AMI EE RAAR RO MM AR E R, W2 AMI BHE R ARG SN BB A
BT fE R R &K [21]-[24], £ —NEBFERIFEI AMI RIRIIR R . FEARTEH, Lp(a) i) T E 3R 7
TR AMI R I ) Lp(a) K- F o B, B T HAA S S a4, B AT LSS 2907697 ok
FEfIK Lp(a). [RIRF Lp(a) LVEF. WUESEE 1\ C SN AR DY 6 FH M A (B e v, 130 DA [ B B 0
FASEFEHR - PR AT F T BRAE Lp() 2590 PCSKO #ifil 7, AR 2976 Wik o st Bl FIl it e s i s,
I PCSKO, MK E G & B 2R HIERIE, I PR F (@)K, TERZMBE i, K&
MEVESCEG, VEHUHTEE STEMI AT PCI REE, [RINEFH Lp)/K-Frtm, I scind A 2, X
LHREAT AP 1V 43 DTS, P 2H 53 A PCSKO #2855, vy s, MEA 0= ER-RE, B
IR Lp(a) S FE254nt 0o 25 B (1 520

Lp(a)7E NAAHTIEG B, AR A i B e FOR FE s, R ZEAEATIE . B AR Se AR, A AHK
W FUIE B L IR B2 5 AR AR TE 08, A2 BB B DhRe s [25], B CA8C I RAS SR 5 B0 & 48 5
TENBEEMIEE 1 RN, 1ERFRIRILO S BMRAEPSCY A S5k, B, wEE, S5t
B o FEIRPR SEE A 5 T VP4l I AE VbR S WE R fE B I Ar R P B O 2L, il VR &3, VR 20
FIFER AN BT (1 2 TR AR« Lp(a) S W B A I R A4 VR 10 838 7 T A IR = 2 Wi g,
FEHEE STEMI 3 PCI AR J5 U % A FIFE T XS 43 J2 A FHAE bR 54

AW R PR T TR REAR R RN, B RA IR H 55/ A L sgm K, B RTiERemFe
KBPNARBEESE, {ES RIS, MFET KRR EFEARE, SERNEZHOMA, ¥ REAE,
HEATHE— RN BT
6. &t

Lp(a)/2 I EE STEMI &35 PCIA J5 7200 % B A AT G RG IR 25, ABE Mt Lp(a)e —Fha R T A,
AT S0 5 O = A XS, RIS LVEF. WIS E A L C NS A B ROREAE, @I K51
T Lp(a) .
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