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WE:ER  N8EN (2)[lipoprotein(a), Lp(a)] /& —Fieak 04 58 N i, 2 S BOE ki sedifb s e B . B 3%
P Lp(a) 5 bkoR 28 M ERE A, 735k %5 2016 4F 1 A - 2018 4F 12 H 7 M AL 75 A B8 B 5 — I8 2 vh o0y [H B2 B
Jeb L9 (coronary artery disease, CAD) 17 je ik 71 %5 HL W J2 49 4 L 45 1 f% (computed tomography angiography, CTA) ki 2% 1Y
BB 195 ) [ Horp 5k 150 9], B AARERY (56.21£10.12) ¥/ 1, 7M1 H: Lp(a) K-F 556 Td ik CTA BTk Y Bez 23T 73
(segment involvement score, SIS). Tk 17 B4 45 7E4> (segment stenosis score, SSS) & Leiden PFA AN M, AR PRI E BE B
BRI A R S NBLFENE CAD 41 (74 ) FNAEBEZEM: CAD 41 (121 i), BE—4 7 logistic [BIJ4/3#r B FEM: CAD 1Y
MSTERINE., 2R Lp(a) KF5 SIS(=0.175, P=0.015), SSS(=0.172, P=0.016). Leiden i'F-5> (=0.187, P=0.009) I £ 554
KXFR, ZHEK logistic BITH B7R, 4EH (OR=1.048, 95% CI: 1.015 ~ 1.083, P=0.005). I #iZi ¥ (OR=1.461, 95% CI.
1.179 ~ 1.811, P=0.001). Lp(a)(OR=2.407, 95% CI: 1.133 ~ 5.115, P=0.022) 5FHZEM: CAD Jh<7 KB, 458 Lp(a) K E5E
ok AR ™ B AR S S AE G, JEFHZE: CAD M7 fal R

KR« R0 RN ENLEIR I A RS BEE T (a); 1 B2 BT4r; W BUZE T4 Leiden P47
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Association between lipoprotein(a) and severity of coronary artery disease
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Abstract: Background Lipoprotein(a) [Lp(a)] is a special kind of lipoprotein cholesterol which has been regarded as an independent
risk factor for coronary atherosclerosis. Objective To investigate the association between Lp(a) and severity of coronary artery
disease. Methods A total of 195 patients who accepted coronary computed tomography angiography (CCTA) scan for suspected
coronary artery disease (CAD) from January 2016 to December 2018 were enrolled in this study. The correlation analysis was
performed to detect the association between Lp(a) and CCTA-based anatomical quantitative scores, such as segment involvement
score (SIS), segment stenosis score (SSS) and Leiden score. Patients were divided into obstructive CAD group (n=74) and non-
obstructive CAD group (n=121) according to coronary luminal stenosis. Further Logistic regression analysis was conducted to
determine the independent risk factors of obstructive CAD. Results There were weak positive linear relationships between the Lp(a)
levels and SIS (»=0.175, P=0.015), SSS (+=0.172, P=0.016), Leiden score (+=0.187, P=0.009). Age (OR=1.048, 95% CI: 1.015-1.083,
P=0.005), fasting blood glucose (OR=1.461, 95% CI: 1.179-1.811, P=0.001) and Lp(a) (OR=2.407, 95% CI: 1.133-5.115, P=0.022)
were independent risk factors for obstructive CAD after adjusting for traditional risk factors. Conclusion Lp(a) levels have weak
positive linear relationship with severity of coronary artery disease based on CCTA anatomical quantitative scores. Lp(a) is an
independent risk factor for obstructive CAD.
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g 75 1 (a)[lipoprotein(a), Lp(a)] 7 7t 0> 4
(coronary artery disease, CAD) &4 . K+
A A U2 [ RO I RE S H B A 48 R
(2016)) f& i, Lp(a) & 3 B30 Ik ok B 5 A 1 2 7
fak K Z , WEAG Lp(a) A B 7563 CAD XU 732
it — 048 T — 5 il R mg B, 2R H A
Lp(a) 55 7t Jhikim A% 7™ 55 72 B A AH SC PR A i, oef
IR HSEALIT 24348 10048 MR (computed tomography
angiography, CTA)/E APl CAD B9 —Z& It 5%
B EHOR, BTN T R AL S T .
I K CTA ANAXAT LASE B AR & Bt
F. BRAEFREE . S AEBEHCRE A VAL, B A]
VL3d 1o 22 i A6 0F 43 a0 e ik 35 B 52 R4 (seg-
ment involvement score, SIS). ik 17 BB 245 1F 43
(segment stenosis score, SSS). Leiden 14355 J ikt
5ok Jok 9 78 7 o R B U, AR RIS AEL N B T e ik
CTA AL PP R Lp(a) 5 76 ko 28 7™ 5 S8
AYAE G

AR5 FE

1 ®R A 20164- 1 H -2018 412 A, K&
Bl CAD T #ff 02 o s e 5 — s 2 rhul O LA Y
BhO BE A A HO AT 58 Bk CTA K 2 19 48 Be
195 i, PEANIC S — IR GOR Ry . ksl
o ARG 2 R R e R A PR B 2
(S2020-255-01). AN AFRHE: 1) 4F i 18 ~75 % ;
2) s G i i MEVEA R AR 45 3) R AR
SR 1A H 0 — Bl R 55 A B S 6 3 4 g 45 2R
ek HEBRPRUE: 1) BEAEATINE HARYT; 2) %
G AFAE ™ O T BOCIE 58 A B PEAL 5 3) RIEE
SRR F AT CTA Kifr, anZe.O AR FITE
%05 4) TR IR . TR .

2 GENK CTA S I BE M 4 5
I BE S — BRS04 32 Sk CTA K2 e i
ZEANGE R E . BRI AU
12 ji¢ CT(Definition Flash, Siemens Healthcare, f&
), HLELE 5 I o 280 ms, RN 2% E B N
2 mmx64 mmx0.6 mm, 5% FHH 07 EH B O
RGN, RO H T RIE R . AriETE O]
B O L IR O, R e B IR
FHHAT 3 min F N & RAEER H WA (0.5 mg, 1
REDEARAF, dbnt), A6 ERH BB
S5 10 20 o T K O S A T R OURRT v R 3 S LA
4.5 ~5.0 mL/s BYBRARFEFIOT LEF] [37 g(1)/100 mL,
BB G, FESERMEIE AR A E, b

1 1o YT F SRR X CT F{E AR Hs
100 HU H B fis % F94

3 wElk CTA @ EAlL ik CTA & P14 PF
T 879 B2ef i, 2R 0.75 mm, 14
FE 5L 2 09 1] J5 AL B T AE 55 (MMWP2011A,
Siemens Healthcare, fE[E), HMALKFEERYO
INRHEE A= A7 PEAY B A OCHE RSO i s R
W% MR AH OCHE FE R A8 K B SR JRy BR
A (<1em), TTEBMHIRAE (1 ~3 cm) MR ML
(>3 cm)®, HEREHCEBUE SO EBER . AEE5 1k
BEHFIR A B . peAh e bk A8 L& LLE 44>
FRIE 2= 24N H e o S e . IEMEE
¥, mRESIE, RS EREE, EIME, X EAE>
1.5 mm BBk B AT R0, 7 B KO AR
Ji B AR B 78 R 4 1 O 0 e 78 2 55 ¢ (coronary
artery disease-reporting and data system, CAD-
RADS)!: 0%k, 0, WEFEEMK; 14, 1% ~24%,
BRMORAS ; 29, 25% ~ 49%, BREPAE,; 3%,
50% ~ 69%, WA 4%, 70% ~99%, TEJE
W7 59, 100%, o4, BHZEYE CAD & X
FAE I AR AE it 50%, H) CAD-RADS %4
IRE| 3 gL

4 JEfk CTA BTG AWF5ERH] SIS, SSS
¢ Leiden P43 %t 7 ok % 748 7™ o 72 B #F 47 5t 16 O
g% SISAUTHE MKz B B i, BBz &
14y, Bk 0~1647. SSSWIEREIKZ By
By L, R AT I R A I IE R . B
BE LR EERRE 0~3 4y, BT 0~48 4307,
Leiden PEAF XFRGARO7 B . BESME R SRR E T
DIACEE AR, 57 BT or=1 B AR < B O A8
P, Leiden PE43r S0 A& BOE o 2 H, BT
7o e R R T ok i 72 e ™ o 141

5 Lp(a) Kzl Lp(a) HARRCE S BB S — B
O LR AR B R FH LI 2 Ll b o 98— 2R A 7 4G DU
[LP(a) Ml iR &, AlfES A RAFR, db
o], WEBELRRB<10%, ANFEHSEFE
25 A X 22 <10%., 2 ) SCHik, R ABE
Lp(a)>20 mg/dL 51 HIEEHL i Jie Koo i 45 =4 XL
S TR B IR G, B LAY S AEX Lp(a) 28K T
AT 13,

6  GiitsEarMr i SPSS 21.0 St ak i # T4y
Bro ihmsekl, ESFHEUIsRR, MEHD
MA(IQR) FR7r o THECGER LB M H 43 LR .
IEAS T PEORER ST BEAS ¢ K56 (A IE ¢ K6
5y, ImATERHUAE A Mann-Whitney U K565, 1148
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ORISR x? K W0 B Fisher’s AEAAAG K . 748 2 (6] 4
Kk 53 B fdi FH Pearson AH G HERE S, BT AH#EH
Lp(a) /K V- 2RS4, PR X H AT Lg %L
BeAb . R FH TR S&AE logistic 191U /0B AR R HEF T
ZHFRHT, FIEHZEN: CAD By ARk K%,
RN B AT AT B AR m I A EFISIER, BOE
@\ %=0.05, amp=0.10, P<0.05 HZFHLG I

# R

1 HABFEIRGER ARFRIEGIA 195 F] i
H, MR R K I e 4SRN L A3 Ol BH 2E
CAD 41 (74 51]) A4k FHZE M CAD 41 (121 ). FH
FEVE CAD B F# P I4F I R, A0 i il s
Wl PRI LA B 42 52 Bl w) DC AR T T 28 25903697 1 EL
B & (P #<0.05). ILAh, PHZEYE CAD 411
I ¥ 7 45 8% A Lp(a) 7K 737 48 3% & T HE B 28 %
CAD 4 (P ¥J<C0.05) 1fif P4 0] HoAth =22 M5 6 b
ERTEIHFE X (P>0.05). W1,

2 PABRHEEIK CTA EMEAE S 8 n W
Yk CAD-RADS EH M3 Mi 22 7 A Gt B

(P<0.05). = Lp(a) 4 BHZEM: CAD LL B 1 &
T Lp(a) 41 (P<<0.05). & Lp(a) 4w fa B
i g =, 22 R IEG R L, R TFIk
CTA #4kPE4, & Lp(a) 4119 SIS, SSS 5 Leiden
PRI 55 TR Lp(a) 2H (P<<0.05), W3 2,

3 Lp(a) KF 5wk CTA & AL F- 43 A4 #H 56t

2% Lg REUE S, Le-Lp(a) K F5 SIS(=0.175,
P=0.015), SSS(+=0.172, P=0.016). Leiden i¥ /3
(r=0.187, P=0.009) EA b4 —FH 55 /Y 1E P AH
4 PHZEM: CAD falu &R 1 logistic FIH5MT LA
FHZEPE CAD 1 8 R A8 £ 8t 57 — e dE 4514 logistic
[T, (. 0=dRPHZEME CAD, 1=PHZE
P CAD. BRI M h 22 5 A e it L8
HAEN A A AR, ARG . IR
BRI . I3 7 258 A0 Leg-Lp(a), IR A 1E 74
S e RE i G B AR AR IR E B (low density
lipoprotein cholesterol, LDL-C), Z[KZ logistic [7]]H
%2 TFE Lp(a) 7J<$,%%;Egﬁ< CTA EMITESBHITSH
Z4%y

Tab.2 Comparison of CCTA qualitative assessment and
anatomical quantitative scores between different Lp(a) level

groups
Parameter lel:lznr?fl(g)Z) 1331 (Iﬁi(;;) weoP

CAD-RADS/(n, %) 9.406 0.013

0 17(16.7) 99.7)

1 22(21.6) 8(8.6)

2 32(31.4) 33(35.5)

3 5(4.9) 16(17.2)

4 20(19.6) 21(22.6)

5 6(5.9) 6(6.5)
High risk 26(25.5) 27(29.0) 0308 0.579

plaque/(n, %)
SIS (Md[IQR]) 2.00(1.00,4.25)  3.00(2.00,5.00) 2.212 0.027
SSS (Md[IQRY]) 2.00(1.00,6.00)  4.00(2.00,7.00) 2.170 0.030
Leiden (MA[IQR]) ~ 5.78(3.25,11.88) 10.05(5.40,13.61) 2.612 0.009

®1 Tk CTA KEBE—RERILE
Tab.1 Comparison of baseline demographics and clinical characteristics between the two groups

Characteristic Non-obstructive CAD (n=121) Obstructive CAD (n=74) t/y*/Uc P
Male/(n, %) 97(80.20) 53(71.60) 1.888 0.169
Agelyrs 54.44+9.76 59.01+10.11 3.130 0.002
BMI/(kg:m?) 26.20+3.29 26.1443.31 0.123 0.902
Hypertension/(n, %) 73(60.3) 55(74.3) 3.987 0.046
Diabeticmellitus/(n, %) 38(31.4) 36(48.6) 5.798 0.016
Dyslipidemia/(n, %) 43(35.5) 28(37.8) 0.105 0.746
FBG/(mmol-L™") 5.67+1.22 6.52+2.04 3.247 0.002
TC/(mmol-L™) 4.44+1.06 4.47+1.17 0.184 0.854
TG/(mmol-L"', Md[IQR]) 1.83(0.97,4.78) 2.31(0.81,5.79) 0.079 0.937
LDL-C/(mmol-L") 2.73+0.91 2.77+0.91 0.298 0.766
HDL-C/(mmol-L") 1.15£0.26 1.09+0.28 1.519 0.131
Non-HDL-C/(mmol-L") 3.29+1.00 3.38+1.12 0.582 0.561
Lp(a)/(mg-dL"', Md[IQR]) 12.40(6.25,23.86) 18.69(10.69,32.02) 2.409 0.016
Aspirin/(n, %) 29(24.0) 54(73.0) 45.108 0.000
Statins/(n, %) 40(33.1) 56(75.7) 33.368 0.000
CCB/(n, %) 24(19.8) 24(32.4) 3.927 0.048
ACEI/ARB/(n, %) 27(22.3) 24(32.4) 2.434 0.119
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10r r=0.175 25 r=0.172 30p r=0.187
P=0.015 P=0.016 P=0.009

3 20t .

% 6L N " % 15k § 20+ -

A - A 5 :

—_— C =

7 4 2 10p
8.0 8.0 . OPS

2.5
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Lg-Lp(a)
B 1 Lp(a) K ESREEK CTA EIESHEXME ST
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Redopfivtin
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Fig.1 Correlation between Lp(a) and CCTA-based anatomical quantitative scores

SINCRIBAHIE, W€ @ 436=0.05, ag3=0.10,
ZERIR, AEH (OR=1.048, 95% CI: 1.015~1.083,
P=0.005). Ifi&#%56E (OR=1.461, 95% CI: 1.179~
1.811, P=0.001), Lg-Lp(a)(OR=2.407, 95% CI:
1.133 ~5.115, P=0.022) ZFH%EV: CAD A7 fEks:
R, W3 3,
S

Lp(a) £ CAD G faf R &, L4 KB
Wiz 2IWF 5 H RE A . Lp(a) J&— PRk i
IR, AR B R R B0k . ZRIE R (a)
LA SR A o H R SN ks A A Ak A AL ) A, B
s 2% . UL Lp(a) 45 & A LW IR R = 4R 4 AL
i, PARIREE M () 4 E AL A TE AL HI A &
LRI B9 42 2 bk ok BE A LR AL U9, H A AT
K, A Lp(a) KV EZZELH w15 AR
Lp(a) K V-2 1Y, HHZ LG
AR, eI EM, Lp(a) &0 TSI
fERIR R Z AMAFR A fER N, TEfopt A Hi4s
LR T CAD KU PAG 5 XU 432 17181,
B, KRR TR E/KE Lp(a) 5, bkl R
Z BIGOUALEBAN

Sk CTA £ B i T R PEAS T ko 22 1)
FETAGCBRER AR AR, fEHIR L5
AT 2 2 XL I e et ik I 45 PR 32 52 7™ T R B 1

. HRTE Tk CTA R AbiFH L2,
SIS, SSS. Leiden 7, Confirm ), CT-SYNTAX
WA T8 2 N FIG RS PAG , 5
SEPEPEAL LA L, ST e ik i A R A Az 2R
ESREHA far 1) AT RO, ARGFSE R B Lp(a) KF
HEAF AR IEE R, RIFEES
J& CAD KA. K& Z Rl R &= L [FAVE 4
3, Lp(a) (UENH P a2 —Z 5 M Nt
A G P Hhr . BEA AT ST 5 X380 1L 7 2
Tehr 5 £ i K2 R H 1T 1T b
WA TRMLER, W CrMEH =021, P<
0.01). Lp(a)(r=0.25, P<<0.01) 5 B2 K% H
R BT IE AR OGO FR B, AR +E SIS
SSS 5 Leiden ¥ 43, 43 il il 5 56 ik 52 22 717 Bt 4
H . WA R RE . X AR B Mk BT 3 DAAGE
WRAE, &3 Lp(a) 5kl 28 ™ B A 3 —
HESH KR, o LIFE—E R - B A E
AW A % B Lp(a) /2B ZEM: CAD y7hs7
fER N2 . BEIERATHG A TAA . meta 4007 . FEA
2 2RI AR 9 B9 UE 3 tB 340 52 5 Lp(a) K F 5
CAD [ 5 2 G HK 2221, K[A] Lp(a) 5 #2 K F 25
ABHIZ ] CAD B M fEE E 5 . — T K&
3500 XA HBEVIK A 8.5 AF (1 I BA S B
FEoR, LL 50 mg/dL AYISME, dEE (OR=1.69,
95% CI: 1.03~2.76)., milllE&H (OR=1.82, 95% CI:

&3 FHEM CAD WBEEERZEZE logistic BV

Tab.3 Univariable and multivariable logistic regression analysis for factors associated with obstructive CAD

Factor

Variable assignment

Univariable logistic regression

Multivariable logistic regression

OR 95% CI P OR 95% CI P
Male O=female, 1=male 1.601 0.816-3.144 0.171
Age Continuous variable 1.047 1.016-1.080 0.003 1.048 1.015-1.083 0.005
Hypertension O=yes, 1=no 1.784 0.941-3.385 0.076
Diabeticmellitus O=yes, 1=no 1.997 1.095-3.642 0.024
Dyslipidemia O=yes, 1=no 1.071 0.586-1.957 0.824
FBG Continuous variable 1.392 1.142-1.697 0.001 1.461 1.179-1.811 0.001
LDL-C Continuous variable 1.047 0.761-1.440 0.779
Lg-Lp(a) Continuous variable 2.351 1.178-4.691 0.015 2.407 1.133-5.115 0.022
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1.15~2.88), WHHEA % (OR=2.37, 95% CI: 1.17 ~
4.78) CAD 2 KBS I i T vmr s AR VI SE T,
WA N AR B B A CAD R KU 124,
55 A T 55K Lp(a) Y1 A5 (H % 2~ 30 mg/dL 1§,
20 mg/dLU»1, AHF5E H )20 X% Lp(a) 5 BH %€ #E
CAD Wy KRR AT /0T, IR — D ITe Ul SfE
11173 T A 5% Lp(a) 5 CAD S KU Y i
PREFFEUESE W AN FE 58, AR T B KA 1t iy F
Rt EA KUFPREE S

{155 B Mg B 1 IR T e R I v % iR A 1 TR
i (non-high density lipoprotein cholesterol, mnon-
HDL-C) J2& H il IfiL i 8 B 1% 32 2 A1 e
AW 5T TR & PRI W 1 e AR 7EBH ZE M CAD 4 54k
PHIEVE CAD 2R A G L. FMTHIE
Al RE S i T RHZEME CAD 4 o & HL il (75.7% vs
33.1%, P<<0.001) BB HEFEIEATRK CTA KA A
CHAEZATTIRIT . AT REMS  CAD &
For ok G R 3K 45, 2 Lp(a) 215 FERE 254
MG, A IR RE BT R Y s
B Lp(a) K PEEELAF BT A4 1%, H27
T EETHEIEE IR 50%29, 4 CAD & EZMIT
JAITHF LDL-C [ 2 55 mg/dL B}, JE4k Lp(a) /K F
T v 5 3 J 0 A8 B A XU %% VDA G (HR=1.18,
95% CI: 1.03 ~ 1.34, P=0.02), 77447 )5 Lp(a)
TR T i W 2 300 A7 R FR AR fE B I R (HR=1.27,
95% CI: 1.01 ~1.59, P=0.04)*", [Hitt, 7E3EZAth
TTIRIT IRl LDL-C 5, 4k % # Lp(a) K FETHE S
By Sk Dk i A8 PR 32 SR B o o [ A (B A5 E R AN i
— 5.

ARFFAFELL TR 1) fER g, |l
JBPERIESY, FEAS IR AN, BRSNS T A R
R PRAE 5T Fh EA T 30IE 5 2) ek CTA FE2E H
T CAD Hoiifik. e ARE, BB ToIE R
NHEEH, TR A ok — e o

i Lk, AR L BLHE Lp(a) K- T
=, AR e E R N E A, Lp(a) fE R
FHZEPE CAD At ST fa s X Z AT 5 2 — D IR A
5%, DM CAD SB35 XU PPl 5 I R4S S (kA
tfe T TEAEG MRk K= W& L, #—22
VL Lp(a) A 4K H E 47 RS 5 43 2 JC &8 %) T 205
CAD M im ATl 5 HAT F 2 A I R B SOf A28
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