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Association between coronary anatomical complexity and lipoprotein (a) level in coronary heart disease
patients with qualified low—density lipoprotein cholesterol level
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(1.Health Management Center, General Hospital, Tianjin Medical University, Tianjin 300052, China; 2. Thoracic Clinical College, Tianjin
Medical University, Tianjin 300350, China; 3.The Forth Department of Cardiology, Tianjin Chest Hospital,, Tianjin 300350, China)
Abstract Objective: To investigate the association between coronary anatomical complexity and lipoprotein(a) level in coronary heart
disease patients with qualified low—density lipoprotein cholesterol level. Methods: The clinical data of 212 coronary heart disease patients
undergoing coronary angiography who had qualified low—density lipoprotein cholesterol level were collected. According to the SYNTAX
score, the patients were divided into two groups:104 in low-risk group (0-22) and 108 in middle-high risk group (=23). Pearson correlation
analysis was used to analyze the correlation between lipid profile and SYNTAX score. ROC curve was drawn to evaluate the predictive value
of lipoprotein(a) for coronary anatomical complexity and determine the optimum critical value. Multivariate Logistic regression was used to
analyze the relationship between coronary anatomical complexity and lipoprotein(a) level. Results: The level of lipoprotein(a) in the middle—
high risk group was higher than that in the low risk group [28.55(13.98,52.00)nmol/L v5.13.55(8.10,33.60) nmol/L, P <0.01]. Pearson
correlation analysis results showed that the level of lipoprotein(a) was positively correlated with SYNTAX score(r =0.235, P <0.01). ROC
curve showed that the AUC of lipoprotein (a) in predicting the coronary anatomical complexity was 0.653(95%CI: 0.580-0.727,P <0.01).
The optimum critical value was 12.70 nmol/L, the sensitivity was 78.7% and the specificity was 49% . Multivariate Logistic regression
analysis showed that lipoprotein(a) was an independent risk factor for coronary anatomical complexity (OR=2.734,95% CI:1.358-5.504,
P<0.01). Conclusion: Lipoprotein(a) is an independent risk factor for coronary anatomical complexity in coronary heart disease patients
with qualified low—density lipoprotein cholesterol level, and provides a new target for treatment of coronary heart disease.
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fis NBE, I H4E LDL-C<1.8 mmol/L #E} CHD i
HRENRIGIY AFRME, SR LDL-C & ik4r AHE
O M55 A R AT ARONIR, S T -4k LDL-C
Z A T A A5 R R I R O R RS L Ak, T
1= W B8 26 1 (a) [lipoprotein (a ), Lp (a)]5 O ML 4
FE K A AR A2 2 6 1T, SYNTAX BF 43 2 I 4%
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H bt Lp(a) KSF 5 SYNTAX PE4F Y6 & L R
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1.1 #FRx% Ak 2017 4E 9 H-2019 4 6 A 1E
KT BB B B O N RHE B A 25 18 1 AR fb K 56
LDL-C ¥ ikH5 (<1.8 mmol/L) I H A7 51k 50 ik 38
AT N CHD 1) 212 B, Hoh B 160 4],
P 52 1, AF % 33~80 2/ (63.70£9.89 %/ )., AR
W 2RSSR KA B — S R A N
g =50% H LDL-C iStriB &, A sz i85 34 A B
S 55T, I8 S T oY & et 5 B A G
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S R R oAk &0 U O TR B0 DB 42
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(HDL-C) . & JB & B (TC)  H Il =R (TG ) .2k IR &
F1 A(ApoA) . # 5 & H B(ApoB) . £k & H A1/B
(ApoA1/B) % i %% B 5 25 11 (VLDL) | 3 = % B2 B
A AR B (non-HDL~C) \Lp(a) & Ilf ARAG M F5 45,
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1= Efadl), T2 EK Logistic [01VH53HT, 45 %
7R LDL-C ik#r CHD B3 Lp (a) &k b 22 &
ZRAR B AT GRS 2R B Lp(a) 3 e kv
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1.358~5.504, P<0.01) , [A] B & BRAF Y 50 1L A
PRI \HDL-C \LVEF J& 76 JJk 5 25 &2 2% R i A4 7 +7.
N ZR(E3),

F1 FHABERKREL TR R X, M(Pys, Prs)]
Tab 1 Comparison of clinical baseline information between the two

groups[xss, M( P, Ps)]

St Rfed(n=104) HEfEHn=108) P

PEAICF 1) 74/30 86/22 0.152
R 61.84+9.97 65.50£9.52  0.007
BMI/(kg/m?) 25.81+2.86 25.84+4.28  0.947
W2 A L2 /9% 59(47.6) 65(52.4) 0.610
FIE 1% 19(18.3) 20(18.5) 0.963
R I/ % 67(64.4) 87(80.6) 0.008
BEIRIF % 31(29.8) 54(50.0) 0.003
TC/(mmol/L.) 2.9020.69 2.89:0.61  0.903
TG/(mmol/L) 1.76+2.00 1.78+1.66  0.952
LDL-C/(mmol/L.) 1.47+0.27 1.48+027  0.950
HDL~C/(mmol/L) 1.00£0.26 092027  0.030
ApoA/(g/L.) 1.19:0.21 1.13:021  0.032
ApoB/(g/L) 0.61x0.13 0.64+0.16  0.052
ApoAl/B 2.0620.64 1.82+0.51  0.003
VLDL/(mmol/L) 0.44+0.72 0.48+0.60  0.719
non-HDL~C/(mmol/L) 1.91x0.71 1.97+0.64 0467
LAD/mm 36.89+3.64 3823442 0.017
LVEDd/mm 51.26+4.17 5281506  0.016
LVEF/% 59.9026.01 54.46%9.57  0.000

Lp(a)/(nmol/L) 1355(8.10,33.60) 2855(13.98,5200) 0.000

TE : BMI: A F K0 TC: S I RS TG - Hil = ;s LDL-C: IR
JU B 1 — L T 5 DL~ C 5 %% 5 B 2 11 - LT 9 5 Apo A« ZRIR B 11 A5
ApoB: ZHEH I B; ApoAl/B: 2RI A1/B; VLDL: IR EEAR HE 11 5
non-HDL-C: JE 5 % BN 45 11 -IH [E 5 LAD : 2.0 5 W42 LVEDd : /2
D FFIRA I NS LVEF : 220 % S8 Lp(a) : IE I (a)

%2 MASIEFRS SYNTAX 4> f91A K14
Tab 2 The correlation between lipid profile and SYNTAX score

S r P

TC 0.014 0.837
TG 0.001 0.986
LDL-C 0.033 0.633
HDL-C -0.136 0.048
ApoA 0.146 0.033
ApoB 0.124 0.072
ApoAl/B -0.217 0.001
VLDL 0.033 0.636
non-HDL-C 0.067 0.333
Lp(a) 0.235 0.001

TE : BML AR TR0 TC AR B TG« Hith = s LDL-C - 1IR3 %
JI A 11— I [ 85 s HDL—C: o %% B2 AR 2 11 - JIEL BT 5 ApoA - BRIREE 1 A
ApoB: ZARH 1 B; ApoAl/B: #AR 1 A1/B; VLDL: M IR %5 IR £
13 non-HDL-C: JF 5 % FE AR A - M A B Lp(a) TR A (2)

ROC <k

0.84

0.61

B

0.44
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1 Lp(a)X @R e ZE2ETNRAEER ROC Mk
Fig1 ROC curve for the lipoprotein(a) to predict coronary

anatomical complexity

x3 BERREEFBEZMERNEEE Logistic B35S
Tab 3 Multivariate Logistic regression analysis of influencing
factors on coronary anatomical complexity
HE B SE Walds OR 95%CI r
A 0.046 0018 6569 1.047 1.011~1.085 0.010
fR IR 1.031 0.384 7.193 2.804 1.320~5.958 0.007
W 0.836 0346  5.839 2308 1.171~4.549 0.016
HDL-C  -2924 1.093  7.162 0.054 0.006~0.457 0.007
LVEF -0.101  0.028 12.688 0.904 0.856~0.956 0.000
Lp(a) 1.006 0357  7.931 2.734 1.358~5.504 0.005
1 HDL-C: R AR I -AH B LVEF: 280 40 Lp
(a):fEH 1 (a)

3 itig

F#AIC LDL-C 7K-F- 0] B CHD B A RO I
B AF O AU, (R 25 i 25 2 Hir SR 1, At
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O LA AR A RS, DRI AN % 1 LDL-C K P I AN
e T T o 0 76 A RS, 3 T 2 At 1 g 25K
RIS 7 -

SYNTAX P03 RGe L5 1 AR gl ko 72 52 4%
FREE (e s ol P 28 ) fige 3 25 40 L S C O JULARE o i)
BV RASRRAE L 3 SOE S TN 5E 42 DA FE e R SRR
M, SYNTAX ¥ Mg, e o 28 U2 2%, 2 AN R
O LS A2 ) ok S 0 R 171

Lp(a)fe il Berg T 1963 4F &I, J— MMl
LDL FUkL, #i4 LDL AHLRAL-4544 , ihi& LDL &
7Ry E 8 1 B100(apolipoprotein B100, ApoB100)
F#E A8 2 H (apolipoprotein, Apo ) (a) HeAr 25 G T A%, ,
Apo(a) & Lp(a) PR FREE H 415, AR Z DI g
P Apo(a)f XK, Apo(a) A7 I B 45 1 ki s iz
JE BT, 2 B SRk MR S 2 R 1 1487 PN
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gh 45 [R5 21 %5 B 5L ( plasminogen , PLG ) 45 14 15
JE VRIS HSE 4 78, Lp(a) K2 K%
$Z 1, Nordestgaard 451”14 18 7F B A 05 AL — i A 11
WEoE R BB RE 85 Ak B R A2 AR 1 o
AR R M, 10 Lp(a) KA S A il 7
R REA X RS E |, JLT AN SZ AR IS PR B LR
B AT BRI R 052, A4 5 Lp(a)
AF R EZE R EE R

AT LER s - S S AL AR | s I LL ]
W 95 9] \LAD \LVEDd . Lp (a ) /K V- 44 55 T &
2 ,HDL-C . ApoA .ApoA1/B . LVEF ¥J{I& Tk i 41
2 RAB G E L (3 P<0.05), $E R AE IR i
J& . #EJRHE . LAD \LVEDd .Lp (a) HDL-C.ApoA .
ApoAl1/B & LVEF J& LDL-C iA%5 CHD i % e ik
AR AR N R, 2P 2R Logistic
] U 43 B 245 2 s A 0% | I OB PR L Lp ()
HDL-C K LVEF J& LDL-C i5%% CHD £ % 5 ik
ARG R FE B S SE R R R, e LP(a) % e ko
AL AR BE (S AN TAE L fabs R . ZWREoR
819 LDL-C<1.8 mmol/L 4 , E/KF Lp(a)
{55 CHD #EJf ¢, ANRmthaiog i, mKF
Lp (a) 0] LA S 2l ik o 4% B8 £k S i 42 % 1, 540
L 785 S5 DRURG: DR SR Sk AR 4t R bR e e 4 Lp
(a) 7K F & T /& 44 [28.55 (13.98,52.00 )nmol/L vs.
13.55 (8.10,33.60 )nmol/L. (P<0.01)], Pearson #f
Ko Lp(a) /K F-5 SYNTAX P73 £ 1EAH
X (r=0.235,P<0.01), £ LDL-C ik tr CHD &
. Lp(a) A5 b ik A8 52 248 B 2 IE ARG, Lp
(a) K-8 v, 5 o 78 8 2 4%, 5 BR A oY 245 2
R, AIM-HIGH #5878 3 196 4% 5 v ik
HIAESh TALTT R 2500697, ARG RENLL, T2 B 7
A ERN (ZE R BERCRER ) , PEA% 1 4R )5 Lp (a) K-
S MR L 255 1 ARIRREDT &3 Lp(a)
ACEARETH R 1 AMPRIEZE , O A S5 XS T 219%
&l b3 9 (HR=1.21,P=0.017 ) M1 (HR=1.18,,
P=0.028), & WL 0 AT TR 25697 LDL-C ik
N HARKT, @K Lp(a) B O L R KBS AT 8%
1 TARZKF LpCa) JaE, DA A0 0 78 S U 38 43
KA B Lpla) P AA5E ROC ik B 7R, Lp(a)
U s AR B 4 AR BE 1 ROC I F i L (AUC)
41 0.653(P<0.01), #£ /8 LDL-C ik#r CHD B3
Lp Ca )% 56 s 28 52 2 A 3 HLAT — 2 i J0 0 46
ZHE Logistic 1A 4T 27~ #KF Lp(a) B35 768
iR 5 AR B e TIOKF Lp(a) 85 (OR=2.734,
P<0.01), 5REAEBFSE 45 RARST o ML AT g2 22 07

B : (1) Lp(a) w54 LDL Uk E A ML BE 5 4
b, 77 A= e BE g AR FfE e M AR A By LDL, 7655
JEE IR FER F, Lp(a) Fb LDL 55 EoA S sh ik ok LA Ak
(atherosclerosis , AS YEF , [ M B AN E4E LDL 1Y
Fr A 20 AS W47, i Apo(a),Lp(a) P A AL
&5 Apo(a) XA 45 51k 2 Fh & 0E 18 1 , il i 2
FRALHIfE SE S REFT AS /E o (2)Apo(a) PLG 45
e FE R IR I 5 H3E 4 5 6, T Al PLGRY
WM, AT 2 2 1 AV A A 1T, AT S B0 P i
B, PR, Lp (a) HAA L3 AS FMARTE Y
MCEAEH o (3)Lp(a)id il M i/ R4, 5 SR fi
SrFINFRIE, JEa N R AR AN B ST T LA AR Y
HFEATRERE T s, A R IR 40 Y
TV 1l ok el A% iy A5 o #0011
o I 1 S R WA TT 2 25 ) B I LDL-C 1Y
[RIEH i m] F 5 Lp(a) 7K F 10% 2 20%!", Yeang
SRS BT X 3896 AT HEAT AT, 45 T AT 22y
YRaIT R XS LG Lp(a) 7KK, P23 Lp(a) KF
B 1%, 3 Al GE i — 25 T 2o i F AR XU .
Emdin Z5°H 8 , Lp (a) KV REREAR 1 ARUEZ , O
78 A IXURS: BEARR 29% 0 Bl G HE BT A Lp (a) Y
BRG] BES X CHD 387 R W 78 /Y I IR 25
b, HHGREAR Lp (a) 19 25 W) G045 0 IR | e SCEERZ
P2 RIS 25 1 2 ATt ARl e A B 2 11 T kexin—9 10 7]
), AR LY DROE, ¥R Tim IR 2
G, 01 B 5 H AR & AR, Lp(a) JLF AN GEiE &
R KA 7 2R T T RREAIG , R 5 e — 2
PREWFEREAR Lp(a) 2425 .
£ B FTIR 6 F LDL-C kbR CHD B3, Wik}

Lp(a) K5 R LB E A, Lp(a) K FF /& CHD
S fa s PRI ZR S 1 97 R R TR B il A g
E 99 WU, Lp (a) rTAE R AR T I35 7 AR A
EIXFEE Lp(a) &3 CHD B934 259 1E A8 I AR
g, BATRIX S 2 Y RE % S A1t B A I RS A
B AW B B BVERFIY I AFAE—E A
JEZAD AR B E AT RE DTSSR A ARE A
b 2R AR RO 4, XME S XTI 435 SR 7 A Al e
IRT EERAEA ) NSO 5E i — 2R
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