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Correlation between serum lipoprotein (a) levels and high thrombus burden in pa-
tients with new-onset ST-segment elevation myocardial infarction and its predictive

value

LIU Chuang, GAO Jianshu, CHEN Fang

Department of Cardiovascular Medicine, Yancheng Clinical College of Xuzhou Medical University & Yancheng No. 1 People’s
Hospital, Yancheng, Jiangsu 224000, China

[ ABSTRACT ] Aim To investigate the correlation between lipoprotein(a) [ Lp(a) ] and high thrombus burden in
patients with new-onset ST-segment elevation myocardial infarction (STEMI) and its predictive value. Methods The
retrospective study included 281 patients with acute STEMI and left anterior descending artery lesions admitted to the Chest
Pain Center of Yancheng No. 1 People’s Hospital from 2021 to 2023 due to persistent chest pain.  Thrombus burden was
graded using the TIMI thrombus classification; grades 1 ~3 as low thrombus burden (LTB) group and grades 4 ~5 as high
thrombus burden (HTB) group. Baseline clinical data and laboratory results were collected and compared between the
two groups.  Univariate and multivariate binary Logistic regression analysis were performed to identify risk factors for HTB.
ROC curves were plotted to evaluate the predictive value of Lp(a) for HTB in STEMI patients. Results  Compared
with the LTB group, the HTB group had a lower proportion of male patients and higher levels of white blood cell count
(WBC) , neutrophil count, neutrophil-to-lymphocyte ratio (NLR) , fibrin degradation products (FDP), D-dimer (DD),
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total bilirubin (TB), indirect bilirubin (IB), and Lp(a) (P<0.05).

The results of multivariate Logistic regression a-

nalysis showed that elevated levels of serum Lp(a) and TB, as well as male gender, were independent risk factors for HTB

in new-onset STEMI patients ( P<0.05).

characteristic (ROC) curve was plotted to determine its cut-off value.

Based on the results of multivariate regression analysis, a receiver operating

When the Lp(a) threshold was 288.2 mg/L, the

sensitivity was 0. 560, the specificity was 0. 837 (‘area under the curve (AUC) = 0.735, 95% CI. 0.673 ~0.798, P<

0.001).
cantly improved, with AUC value of 0. 787.

patients with new-onset STEMI, and there is a significant positive correlation between the two.

exhibits significant predictive value for the occurrence of HTB events in STEMI patients.

levels at the primary prevention level.
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ST-segment elevation myocardial infarction;

The ability of serum Lp(a) level combined with TB to predict HTB in new-onset STEMI patients was signifi-

Conclusion Serum Lp(a) level is an independent risk factor for HTB in

Furthermore, Lp(a) level

It is imperative to control Lp(a)

lipoprotein(a) ;  high thrombus burden
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2.1 AEMm#ATEE STEMI BEIGKEZ LB

AW IL G A 281 i #7 & STEMI f& 3%, Horf
LTB #H 172 i, HTB £H 109 i, 44 ABF5% 1 5B 3 7
PIFEW (61.8+13.4) % B 77.9% . 5 LTB
AL, HTB 4B H B 5 Ik (P=0.03),
WBC i M 467 40 il i1 %% . NLR . FDP . DD, TB . IB Al
Lp(a) BETHE (P<0.05)  (HARE & il E o) b
PRI A8 AR B8] e s TR LA R 9 £ 400 14
RBC Hb, PLT AT II . FIB, TC, TG . HDLC . LDLC .
ApoA ApoB . ApoA/ApoB TE W 2 2 [h] 2% 57 JC i 3
PE(P>0.05;% 1),

x1. BENELIH
Table 1. Baseline data of patients

75 IR (n=281) LTB A (n=172) HTB 4 (n=109) P

i % 61.8+13.4 61.1+13.5 62.8+13.2 312
B[ B(%) ] 219(77.9) 144(83.7) 75(68.8) .003
L/ [ (% ) ] 172(61.2) 106(61.6) 66(60.6) 857
WEIRIR/ [ B1(%) ] 84(29.9) 49(28.5) 35(32.1) 518
AR/ [ 50 ( % ) ] 132(47.0) 84(48.8) 48(44.0) 432
Ji 9 I 6] /b 3(1.5,5) 3(1,5) 3(2,6) 274

WBC/(x10° L") 10.08(7.94,12.41)
ek A 8 (x10° L7 7.07(5.03,9.52)
WRELAN T4 (x10° L) 1.71(1.12,2.69)
NLR 4.18(2.14,7.69)

RBC/(x10° L") 4.76(1.29,5.10)

9.92(7.70,11.70)

023
001
293

10.64(8.28,13.01)
8.15(6.06,10.20)
1.62(1.12,2.54)

6.52(4.49,9.23)
1.75(1.12,3.04)

Hb/ (/L) 147(132,157)
PLT/ (x10° L) 194.0(156.0,234.5)
ATII % 100.25(90.43,108.55)
FDP/(mg/1.) 2.2(1.6.3.2)
DD/ (mg/L) 0.35(0.18,0.65)
FIB/ (/1) 2.91(2.46,3.48)
TB/( pmmol/L) 12.8(9.1,17.5)
IB/ ( ummol/L) 8.2(5.0,12.7)
TC/ (mmol/L) 4.74+1.08
TG/ (mmol/L) 1.77(1.31.,2.64)
HDLC/ (mmol/L) 1.01(0.87,1.22)
LDLC/ ( mmol/LL) 2.81(2.16,3.34)
ApoA(g/L) 1.24(1.10,1.46)
ApoB( /1) 1.02(0.83.,1.19)
Ip(a)/(me/L) 162(64.8.381.4)

ApoA/ApoB

1.25(0.99,1.56)

0

0

0.

0.

0.

0.

0.

0.

0.
3.70(1.66,6.82) 4.72(2.68,8.66) 0.016
4.79(4.34,5.14) 4.70(4.23,5.05) 0. 107
149(133,158) 143(129,156) 0. 062
193.0(157.0,237.5) 196.0(155.5,231.0) 0.842
99.90(89.42,110.23)  101.32(92.54,107.50)  0.686
2.1(1.5,3.0) 2.5(1.8,3.8) 0. 002
0.32(0.18,0.49) 0.41(0.18,1.04) 0.014
2.88(2.45,3.38) 2.95(2.52,3.57) 0.290
12.2(8.6,16.3) 13.7(9.9,19.9) 0.012
7.3(4.7,11.7) 9.3(5.7,14.6) 0.024
4.74£1.05 4.74%1.15 0.951
1.88(1.34,2.76) 1.75(1.12,2.44) 0.192
1.00(0.84,1.21) 1.01(0.91,1.25) 0. 151
2.73(2.15,3.33) 2.94(2.17,3.35) 0.454
1.22(1.07,1.43) 1.25(1.11,1.48) 0.275
1.03(0.83,1.12) 1.02(0.83,1.18) 0.725
114.8(48.3,212.8) 340.6(145.5,573.8) <0.001
1.23(0.98,1.51) 1.27(1.05,1.63) 0.209
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2.2 STEMI #£3# HTB BN E & 54

BT R K T Logistic [B15 43 B i & H
5 HTB fH AR 5, 25 5 R Bk WBC ki gn
Ma3H%C NLR .FDP DD .\ TB . IB . Lp(a) 5 STEMI
F HTB 2 IEAHFE(P<0.05;32) , Mija¥ Fih2r &
Y9 ALL HTB b 25 2 19 22 [N 2 —JC Logistic [B1H 43
M, 459 %% Lp(a) (OR=1.003,95% CI:1.002 ~
1.004,P<0.001) . TB( OR =1.068,95% CI:1.002 ~
1. 140,P=0.049) Ft &, LA K VL (OR =2.025,95% CI .
1.032 ~3.973,P=0.040) & HTB By 57 f& f6 P &
(%£3),

£ 2. #% STEMI £:3& HTB B8 E =X Logistic @345
Table 2. Univariate Logistic regression analysis of high

thrombus burden in new-onset STEMI patients

Ak B SE  Wald x> OR 95% CI P

Pt 0.846 0.292 8.390 2.331 1.315~4.134 0.004
WBC 0.075 0.035 4.515 1.078 1.006 ~1.156 0.034
;,;Egém 0.108 0.038 8.050 1.114 1.034 ~1.200 0.005
NLR 0.050 0.025 3.881 1.051 1.000~1.105 0.049
FDP 0.127 0.048 6.929 1.135 1.033 ~1.248 0.008
DD 0.203 0.100 4.115 1.226 1.007 ~1.492 0.043
TB 0.044 0.015 8.324 1.045 1.014 ~1.077 0.004
1B 0.037 0.016 5.098 1.038 1.005 ~1.072 0.024
Lp(a)  0.003 0.001 26.949 1.003 1.002 ~1.004 <0.001

£ 3. #% STEMI £:3& HTB % E = Logistic @354

Table 3. Multivariate Logistic regression analysis of
HTB in new-onset STEMI patients

Ak B SE  Wald x> OR 95% CI P
B 0.705 0.344 4.209 2.025 1.032 ~3.973 0.040

TB 0.066 0.033 3.888 1.068 1.002 ~1.140 0.049
Lp(a) 0.003 0.001 29.885 1.003 1.002 ~1.004 <0.001

2.3 Lp(a)KEEEE MR 40T E K TB 3¢
STEMI #£3# HTB B &

ROC AT 4h S Won 18 Lp(a) KF B A
288. 2 mg/L B}, Fitill HTB A% #li 2k ~ AL area under
the curve, AUC) } 0. 735(95% CI ;0. 680 ~0. 786 , P<
0.001) , RELSEH 0. 560, FE 5750 0. 837, 2B F5 4L
40.397, AHEEHIEA Lp(a) KX STEMI 8 3
£ HTB AYHNEE 7 , 56T BIARR b 8 P (X
Lp(a)5 TB #i47 TECA TN, 25 R Bon, Lp (a) BRA
TB UMY AUC J3 0.787 (95% CI:0.735 ~0. 833, P<

0.001) , RELE N 0. 697 HF 7R 0. 773, 1B F8 5L
H0.471(F 1),

1.0
0.8
2 06
=
:'5)'
3
H 04
—Lp(a)
0.2 —Lp(a)+TB
—Reference
0 | 1 1 1 ]
0.2 0.4 0.6 0.8 1.0

1-Specificity
E 1. Lp(a)B& TB X #& STEMI &5 HTB
A ROC Hi&k
Figure 1. ROC curves for predicting HTB in new-onset
STEMI patients using Lp(a) combined with TB

3o #

AHFSE [E S B T 281 19138 & STEMI f& %
IME Lp (a) ZK-55 1A 17 faF 22 18] 19 5C &, AR 41 TIMI
M9 1 ~3 %K LTB,4 ~5 %%~ HTB, AHF5E
gEIRL R HTB AR Lp(a) KFI R T LTB 41,
ZHE Logistic A5 Hr25 R KM, M7 Lp(a) \TB
KT & B AE 558 & STEMI H 3% HTB il 37 4
X, ROC Hh& e B /R Lp(a) B HTB 1) AUC
h0.735 , F W HX} STEMI £ HTB A K & (1) Tl
H, 244 Lp(a) 5 TB BEA WG, H AUC H A
0.787 , MBS bR 4T HTB S5 44 (1 T i 11 45 5
TR,

8 M FNEF 2 25 100 i A 20 ok ok A R Ak it # P
B E B St O UBE B v e bR B ok of A+ i
AR BB 1) e 4 350/l T A RN A0 T 1 R I 2k A2
W, Lp(a)ilad T4 LRk RS 5 3 kol B i
ARl M B, — 5 1T, Lp (a) 38 52 5 1/ MRE A6 R 7
LK F B 25 B T P il /AR SR 2 RN T Ak, 76 155 Y
Feitifa A 2 58 T i v s sh /MRS I
IR, Lp (a) i@ i (2 2R F RB LA S &
20 28 PRI 3 A 400 1) 50 O 00 ) GO 2 DA Gk 30 A ol A
(3 i /I Lp(a) H 1 ApoA 5 41 ¥4 i
JEAFAE AR b 1 s B R R | T 5 &1 5 Tl D o 4 Pk
LG RN SZ A, IRBH LE £F V5 i ) 5 A1 44T 5 Tl R
TG Z ) A AR A R, DA et 20 27 355 il D s
ARG £ V35 g D5 e A hy 2 05 it , 410030 o A 3 A, A
MR FEBLER I AR AR B FE 7" Lp (a) BN
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H I Meta 7387 s, VT2 259 W E 1500 Lp (a) /K
S IR HXFARYT IR Lp (a) KT 25 T 23 5
SR B KB BB TS AR A Ak A
A2 9 (proprotein convertase subtilisin/kexin type 9,
PCSK9) il 51 a4 38 JC BB BB A S FEAK Lp (a) 7K
S AR ST UL i 5 e R 3 Dk O 38 i 2
FE SR P 0 000 T B A i 1 2 UL e A S
MIBIFFE A B Lp (a) ZKF-FEASFE AL U SE B 5 i
Fegh i SRR WA XS Lp(a) (T R IZAE S
AR AR & 2R IS, O R 7E 5 Lp (a) ZKF- 1915
JEVEAE STEMI A A R 01 P 1 Lp (a) KPR
O HER 248 T L UM R B Ik ok R B AL 1 O
AP 22 16 B B4R N — 2 v 2= 0 — I
Lp(a)', AR Lp (a) K FBE SRR K
STEMI &3 AR S pgATyds #E— 2B (B0 TR fa A
TEREAS Lp (a) POTETERS AL 2 R AT

AWEGE K IB MR & STEML 8% % HTB 1)
R RIZR X 51550 0O A8 R — 3, PR
— A AE T 2 () FE B R A R 4F . 5 Hamur
AL g IF 5T — 30, HTB 40 A IHAT 22K 48 LTB 2T+
5, ML R BLAS B AL FUR DU AN AR iR
HAKSERTAE M 1L 2T 25 0 4 B 1 (heme oxygenase-1,
HO-1) 3Gt bR i . HO-1 WG ¥ LR By F1E0
IR ZE I5F & 45 200 JeL £f 37 4 T, DT BIR ) 25 29 43
132 AT O A R

AT AELL T AN B 24 55, X & —
(Rl JESE A, A B8 3 I R AR %) WS B 56 ik (1]
JnCABRSEL, Ay SCHTA , Lp (a) 7KF7E 0 WU E 2
PE 2 B S A, A 2 T 3 D H 5 K
Ao I 1L A 7K SF- , DARILEE St = X Lp (a) ZKF- 5%
ey, A & T 3 ABEE 24 h INAY Lp(a)
K HAIR, AW FE R R E B 5D iR T T A
AR RTIETERGY, LAt — D I AROCOC R .

2 BTk STEMI SR IS Lp (a) Al TB KT
e S SRR B & STEMI 35 £ HTB 1 2 37 5 [ [A]
FJFH R M Lp (a) K0T H00 STEMI £ 3% HTB
ol A DA R T Lp(a) K-
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