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The relationship between preoperative serum LP(a) and revascularization
after PCI in patients with acute coronary syndrome

and type 2 diabetes
HAO Yan YANG Yulin WANG Yongchao LI Jian

(Department of Cardiovascular, the Affiliated Hospital of Qingdao University, Qingdao, Shan-
dong, 266000, China)
Corresponding author: LI Jian, E-mail: leerabbity@126. com

Abstract Objective: To investigate the relationship between preoperative serum lipoprotein a([LP(a) ]) and
revascularization after percutaneous coronary intervention(PCI) in patients with acute coronary syndrome( ACS)
complicated with type 2 diabetes mellitus. Methods: 353 patients with type 2 diabetes who were diagnosed with
ACS for the first time and received PCI were consecutively enrolled. According to the preoperative level of LP(a) ,
they were divided into high level(Z=30 mg/dL) . intermediate level(10~30 mg/dL) . and low level (<{10 mg/dL)
groups and were followed up for 2 years. The endpoint event was defined as a major adverse cardiovascular event
(MACE). MACE includes cardiogenic death, revascularization caused by myocardial ischemia, readmission
caused by unstable angina, and non-fatal stroke. Kaplan-Meier and Cox regression analyses were used to explore
the relationship between LLP(a) and revascularization after PCI in patients with ACS and type 2 diabetes. Results:
During the 2-year follow-up, 68 cases of MACEs occurred, of which 52 cases(76.47%) occurred in revasculariza-
tion caused by myocardial ischemia; the level of LP(a) in the MACE group was significantly higher than that in
the non-MACE group(22. 60 mg/dL vs. 14. 30 mg/dL, P<C0.01). Kaplan-Meier analysis showed that in patients
with type 2 diabetes, the risk of MACE in the high-level LP(a) group was significantly higher than that in the
middle and low-level groups(Log Rank: P =0.001), and it mainly increased the occurrence of revascularization
(Log Rank: P=0.003); Cox regression analysis further confirmed that LP(a) =30 mg/dL was an independent
risk factor for revascularization in diabetic patients after PCICHR =3. 154; 95%CI : 1. 444~6.888; P<(0.01), e-
ven after adjusting for related risk factors, it was still related to revascularization(HR =3. 169; 95%CI ; 1. 270~

7.907, P<C0.05). Conclusion: Increased preoperative serum LP(a) level is associated with revascularization after

PCI in ACS patients with type 2 diabetes.

Key words lipoprotein a; acute coronary syndrome; type 2 diabetes mellitus; percutaneous coronary inter-

vention; revascularization

By ik ok A A5 A0 4 A0 I 48 % 9 Catherosclerotic
cardiovascular disease, ASCVD) 1) & £ 5 £ Ff &
B PR A G, FLrpobl PR 2 — T E PR 2K, B IR
SR TE e AR Bl K i 52 A A b T 5 UL AR B ki k2
SCILE AL HoA 5 B AR B IR e fB A B 22, & % e
W3 k4 A ¥R YT (percutaneous coronary interven-
tion, PCD Fl AR 31 Ik 5% i # 48 K (coronary artery
bypass grafting, CABG) #2& 2 1% 5 R 2l Bk &5 & 1F
(acute coronary syndrome, ACS) F-H#EEIGIT I 2
FhEZEF B, 5 CABG M, ¥R & I 5wl fk 2h
Jok O ML 0 1) SR E PCT R 5 A R FH 441 & 4
R 2011 4R, 28 E 0 ERS 4 A28 E 0 I
2 (ACC/AHA) K CABG 31 A (A 18 Pk i 45 92
o CA 00 ) B W RO BB A ) T R . AR
CABG FARAIMG K, e m . KRG EE A RAE R
IRSTEML AHE B PCLIRYT AT i A R A, I,
i e TR E — AR AR LA F PCT AR5 A R 31 1)
RAAE B U IR 1ML 32 H XU v A A A R O
W IA 7 FE il o X T e 5O 0 T S A B G R YT
HHRAEAHEREE L,

I A8 2 PCI R J5 83 9 B 1) i 22 41
R . K% IR & A BH [ B (low density lipo-

protein-cholesterol, LDL-C) J& & Wi 7 .0 5 T 5 fix
B FER H R T2 2 E] 3 AR LDL-C,
RO Q0 b, % 5 5 B AT R W3R 97 T .5 A
YO LGS = A 0 XURSE T SR AR . IV BE R 1 a
[LPCa) EARHE F1 Y — b, BF 5% 0 9 HE 5 5 0 i 8
B R B RS A OGO I R Y B R S
B LPCa) K F A7 B T 0 b DR 8 4% PCT
Je K I R 25 5 1 KU i#E A7 0 J2D . AR BESE B 7E
Pl LP(a) /K15 ACS &3 2 BUBE R (T2DM)
A PCI ARG Mfis A5G 5, LA LP () %R
SR PR N EE T 1Y) 1w fe B8 E R B Bl E TR T
SEWE Ty T PIAE

1 WRE5FE

1.1 X%

WS A 2019 4F 1 H—2019 4F 6 A7
& K=K BE B 5 iz ki ACS & JF T2DM
HH#Z PCLARM B 353 i, ACS #iE AN
Fa B B0 209/ (unstable angina pectoris, UAP) (JE
ST B 465 B0 PLAE FE (non-ST segment elevated
myocardial infarction, NSTEMD) il ST Et 44 & Al
D UEHE (ST segment elevated myocardial infarc-
tion, STEMD ., HEBR 5 #E : Dl K 55 444 56 8 S 2k
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Vi @ R a0 i R IR DI e R R " E
JFEDIfeA 4 QB F B S AEAE 1 AR 8 2 AR 5
AR BNk CELHE A2 321 AT R S L A e S sl A etk
ko B L 50%; @ PCT R J5 TIMI I i
<3 %,

1.2 W57 RN B4 5 A

FT AT B 4 R AR A A 25 W v I 4R,
X ¥ 2 S AR R AR IE SR B A AR YT
Seab #AR A0 M A, A B 1] P9 58 ) I SR A0 i A Y
AIRIT . HBE e R YR HDBUER BT i /I Al (BT )
DT MR ER £ 520 ML A% 7 B8 A i 1) M VT AR 25 R
SPGB T SR BT M 2 AR
ViM%,

FEA S F M E MACE & £, MACE #% &
SCR SRR FE T O LR I B i 32 & UAP
SR BE K AR B i AR A, 0 LA E T B
E X RO WU FE (myocardial infarction, MDD | (>
I B EFE SR A FE T O LR I S 2R B R
I3z A 4% ) MI 8% UAP £ 56 4R 30 ik 1 52 30F 52
JEATERE VA 9T (L35 PCL 8 CABG) ., & S 53
W &R 2 24 B A T T B AR TR A
1.3 W5 md

R4 LP (a) K458 @& K (=30 mg/dL)
HiE] 7K - (10 ~<<30 mg/dL) KK F (<<10 mg/
dL) 3 415 AR 4 B 17 B 1] 2 75 & AR i ik f
48 MACE #1539 MACE 4.

1.4 L=
ZWE IR MAEEAR AR AEZS & 2 /0 12 h J5 A # ik

FREL, R 7 30 2 LDL-C . i IH [ 5% (total
cholesterol, TC) Fl 'H M = Hg (triglycerides, TG) ¥
JBE A G 8 Ll vk 2 3R BE 2R AL (Apo Al
# i 1 B(Apo B) By B, ffi F B #2 — 20 ik I i
T 5 B i AR 1 E [ (HDL-C) 3k J¥ (7600 ; Hita-
chi, Tokyo,Japan), LP (a) ¥ &8 H 05 bk
(LASAY LP(a)auto) & , IE % {H F<<30 mg/dL,
7 LP() ¥ =300 mg/dL . F b v 5 0 B
W .
1.5 Silefhbag

K H SPSS 25. 0 A AT S b, iR
B X £S B M (P, Po) s, THEUE R % %
/R filiH Student ¢ A6 56 88 7 22 40 B il E i kA8
ZIA 2 5 IR o K B Fisher A5 K6 50 70
Mror2eAmz b 2%, i Kaplan-Meier ¥F4/1
LP(a) £ ACS &I IR ARE T 5 PCI 5 Il ig &
7 2 18] B A S 5 B Cox Fb 4] XU I A5 284 XU
FLCHR) M 95 % EAF X [ (CI), LA P<0.05 H 2
SRAGITFEX.
2 #£R
2.1 FELWEH

ABFFE LG A 353 #i) ACS &I T2DM %I
32 PCLIRYT A P & 7K LP(a) 4 83 1l
HRIKSE LP(a) 41 172 6] KK LP(a) 41 98 il
i LP(a) K ¥F &, LDL-C. Apo B 7K °F &2 3 5
R TG KT 2 AR 5, 3 4 242 = 3 1 7 21
(LVEP) lb#, Z %A G238 L (P<C0.05) . 4
HAEREF LG FE L IE,

x1 AELP(a)kTERENELFE

Table 1 Baseline clinical characteristics of patients with different LP(a) levels

BIC%), X +S.M(Py,Prs)

KK LP(a) 4

FRIA] K SE LPCa) 2]

K LP() 4

I 98 i) Q72 (83 i) P

— R RE
Bk 55(56.12) 103(59. 88) 45(54.22) 0. 656
AW/ % 65.01=+10. 35 65.85+8.98 65.95410. 00 0. 745
BMI/(kg * m ) 26,0242, 96 26. 4043, 60 25.6143.10 0.222
W4 B/ mmHg 136.42418. 21 135.08+19. 91 137.01418.85 0.720
LE/ (K » min™h) 69.7549. 69 70.12413. 07 71.88411.92 0. 441
IR s 32(32. 65) 52(30. 23) 28(33.73) 0. 831
IR s 26(26.53) 41(23. 84) 24(28.92) 0. 665
5 1 67(68.37) 122(70.93) 64(77.11) 0. 330

SLI AR AR
LDL-C/(mmol « L™") 2.3240. 67 2.5340. 89 2.65240. 99 <0. 05
TC/(mmol « L 1) 4.1441.12 4.2541.16 4.3541.25 0.472
TG/(mmol « L™1) 1.8341.07 1.79£1.01 1.4540.63 <0. 05
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gx1
SH 7K LP(a) 4 Hra] 2K LP(a) 41 m/KE LP() 4l P
98 i) Q72 i) (83 i)
HDL-C/(mmol « L") 1.1440. 34 1.1740. 27 1.1940. 22 0.436
Apo Al/(g+ LD 1.2840.26 1.2940.25 1.2540. 25 0. 608
Apo B/(g+ L") 0.85+0.22 0.9240. 27 0.96+0. 29 <0.05
LP(a)/(mg+ dL™") 7.34(5.34,87.3) 16.4(12.5,20.9) 46.4(37.0,63.7) <<0. 01
HbAlc/% 7.8241.11 7.901.60 7.5241.27 0.385
LVEF/% 59.4346. 31 56.7748.69 56.8449. 10 <0.01
ENENEE:]
B ] G 98(100. 00) 170(98. 84) 82(98. 80) 0.533
P2Y12 #fl5 97(98. 98) 168(97.67) 82(98. 80) 0.672
7T 254 98(100. 00) 170(98. 84) 82(98. 80) 0. 559
B 32 A B ¥ 741 63(64.29) 115(66. 86) 61(73.49) 0. 396
5 378 B ¥ 7 36(36.73) 50(29.07) 23(27.71) 0.328
HETA S 70(71.43) 121(70. 35) 60(72.29) 0.947
ACEI/ARB 46(46. 94) 75(43. 60) 34(40. 96) 0.717
BRI IR I
H AR 259 61(62.24) 106(61. 63) 49(59.04) 0. 895
[N 29(29.59) 47(27.33) 23(27.71) 0.921

H:HbAlc: Wb L2121, ACEL/ ARB: L8 % 5k Z 5L AL B4 1 700 / 1l Kok R 11 2 AR5 U770 .

2.2 HiRmdt

e 2 AR TR, & A 68 i MACE {4,
HpJEEE T 2 4] (2. 94%) , UAP S 3019 i A
Bt 10 ] (14.71%). dE 2 %6 ¥ i 2= $ 4 B
(5.88%6) 0> WL Gk 1 5 25 A9 P 4K I 32 T A 52 14
(76.47%), MACE & # LP(a) KW & T

4F MACE £ (22. 60 mg/dL vs 14. 30 mg/dL,P <<
0.0 el =& RO RHZy 2 41|22 5% T
Gt . ARJE 3 A H X F A F5 bR ik
M2 8 A #EA7 4, MACE 40 5 3k MACE 41 LP
(a) K8 ARFT T W 48 4k, 2 44 LDL-C.TC. Apo
B} HbAlc fitn R XS iH2= 2 L, L% 2.

*2 MACE A53E MACE AEL B RILE
Table 2 Comparison of baseline data between the MACE group and the non-MACE group

FC%) X +=S.M(Py ,Pys)

1 MACE 41 (68 fi) 4 MACE 4 (285 i) P

— R AE
51 41(60.29) 162(56. 84) 0. 605
SRS/ % 67.6949.55 65.1549.56 0. 050
BMI/ (kg *+ m 2) 26.104-3. 83 26.1143.19 0.973
IR A s 23(33.82) 89(31.23) 0. 679
LR S 17(25.00) 74(25. 96) 0. 858
[= RN 50(73.53) 203(71.23) 0.578

SLI E AR AR
LDL-C/(mmol » L") 2.3240.92 2.5440. 85 0. 092
TC/(mmol « L") 3.93%1.11 4.324-1.18 0. 635
TG/(mmol « L) 1.5140.76 1.77240. 99 0. 056
HDL-C/(mmol « L™1) 1.1940. 31 1.1840. 30 0. 680
Apo Al/(g+ LD 1.2640, 22 1.2840. 26 0. 665
Apo B/(g+ L1 0.8640. 27 0.9240. 26 0. 065
LP(a)/(mg+ dL~ ") 22.60(12. 83,43.32) 14.30(8.90,24.13) <<0.01
HbAlce/ % 8.05+1.40 7.724+1.38 0.229
LVEF/% 56.1349. 38 57.8447.96 0.130
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gx2
I H MACE 41 (68 fi)) 4k MACE 41 (285 i) P
ARJF H 2
I ] DG A 66(97.06) 284(99. 65) 1.000
P2Y12 il 5 65(95.59) 282(98. 95) 0. 160
7T 25%) 67(98.53) 283(99. 30) 1.000
B 52 % BHL 5 711 47(69.12) 192(67.37) 0.782
5 55 3 3 B ¥ 741 19(27.94) 90(31. 58) 0. 560
il 2 15k 2k 48(70.59) 203(71.23) 0.917
ACEI/ARB 29(42.65) 126(44. 21) 0.815
W IR IR TT
F ik 254 40(58. 82) 176(61.75) 0. 656
5% 19(27. 94) 80(28.07) 0. 983
ARG 34 H ELE =R br
LDL-C/(mmol « L™1) 1.660. 50 1.650. 46 0. 838
TC/(mmol » L™") 2.65+0.71 2.81+0.76 0.128
Apo B/(g+ L") 0.5440.17 0.58+0.17 0.069
LP(a)/(mg + dL™ ") 23.85(11.15,48.78) 15.72(7.50,29.73) <0.01
HbAlce/ % 6.91+0.96 6.76+0.95 0.417
23 KT LPG SOMEHEIHLE oaf TUISITIL g
Kl 1~3 ffi7s » Kaplan-Meier 43 #7 & 7~ i3 /K _r1 Lp(a)=30 mg/dL
LP( 4L %7k MACE #0f IOKF LP4LE &oap Log Rank:P=0.003
F W EW M (Log Rank: P=0.001), H &% & i #
4 1 1fiL 32 = #EY & 4E (Log Rank: P =0.003) , i 7£ ﬂo-z‘
R TEHEFE TS 0 S SN P AR R BRI &
R T % % %% % L (Log Rank. P= M O]
0.311), Cox [543 # i#f — 2 HIE 52 LP (a) =30
mg/dL MR A PCT AR UK 1 i2 7 2 1 1 T T

GBI E(HR=3.154;95%CI ;1. 444~6. 888;
P<20.01) , BVl 02 0 B AH G A B I R R A 5 1l iz
M 7 A ¢ (HR = 3.169; 95% CI: 1. 270 ~
7.907,P<C0.05), W3 3,

04F Lp(a)<10 mg/dL
’ _r1 10 mg/dL<Lp(a)<30 mg/dL
_1 Lp(a)=30 mg/dL
Log Rank:P=0.001
& 0.3
=
i+
e
0.2~
2
=
23
B o.1f
0 -
1 1 1 1 1 1
0 5 10 15 20 25
HE7ERrE/ A

B 1 LP(a)5 MACE B Kaplan-Meier 43 #f
Figure 1 Kaplan-Meier analysis of LP(a)and MACE

4 77RF1E)/ A
2 LP(a)5mizE##K Kaplan-Meier 5 7

Figure 2 Kaplan-Meier analysis of LP(a)and revascu-

larization

_I1Lp(a)<10 mg/dL
_r 110 mg/dL<Lp(a)<30 mg/dL
_r1 Lp(a)=30 mg/dL

Log Rank:P=0.311

I
~
T

R R
o
w
T
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T
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o
T

y#iii——+—4
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1 1
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& FRE/A

RROGEMIEL, DERSHNBNER.
LS

3 LP(a)50BEMRET OEBESENBARK.FE
B % M et 22 1 B Kaplan-Meier 43 #7

Figure 3 Kaplan-Meier analysis of LP (a)and cardio-

genic death, readmission caused by angina,

and non-fatal stroke



WA RFTMFIRE 1 a 52 MR NKEEG LS IF 2 U8R R H PCTARJS I8 Y X R

e 476 ¢ HAO Yan,et al. The relationship between preoperative serum LP(a) and revascularization after ...

#£3 LP(a)kEE ACS EHMERFEE PCI RE MACE X &

Table 3 Relation of LP(a)levels with MACE in diabetic patients with ACS after PCI %)
SH 1k EFLIE%&:W %lﬂ%%fm
HR(95%CI) P HR(95%CI) P

MACEs

LP(a)<{10 mg/dL 12(12. 24) Z: i E 3

10 mg/dL<LP(a)<{30 mg/dL  29(16.86)  1.464(0.747~2.869) 0. 267 1.728(0.804~3.715)  0.161

LP(a)>>30 mg/dL 27(32.53)  3.017(1.528~5.958) <C0.01 2.722(1.200~6.173) <C0.05
A JIL Bt i 3K A I A2 R A

LP(2)<{10 mg/dL 9(9.18) Z M 2

10 mg/dL<LP(a)<{30 mg/dL  22(12.79)  1.486(0.684~3.227) 0.317 1.712(0.716~4.093)  0.227

LP(a)>>30 mg/dL 21(25.30)  3.154(1.444~6.888) <C0.01 3.169(1.270~7.907) <<0.05
DUEMEIE TS 0 B T B A

B Al 0P8 g 2

LP(a)<{10 mg/dL 3(3.06) Z W Z |

10 mg/dL<<{LP(a)<{30 mg/dL 7(4.07) 1.397(0.361~5. 404) 0.628 1.686(0.337~8. 434) 0.525

LP(a)>30 mg/dL 6(7.23)  2.614(0.653~10.458) 0.174 1.425(0.216~9.383)  0.713
3 itig 28 B A A PN R T R T 22 R A

AR5 38 X S W ACS I Hi%42 PCTHY
T2DM HH #1472 RV & B, & K19 LP(a)
A Az A B PCT AR S5 0 I0L48 75, 0 H 2 B
LBk I S 25 A PR ML is A & AR . R £ AT
YR, 1M LP(a)==30 mg/dL 5 CAD .01l
PR KU 8 AH OC , 24 =>50 mg/dL i, 5 MI
RS 3TN G . 5 BUAF 9T A9 25 R — 20, AR BF 5 ) B
IESE MACE 4 8% LP () KV B2 Th &, il ik 4
Br MACE 35 {4 B4 4 1% . %2 R 28 76 4R 3l ok 3 5% iF 5K
B PR 289 5 B0R) PR UK ML 32 F A L K L AE R B
A8 F v b

Bt 5 N 122 AR RN > B A e
FERE PRI B NBORIE R, BEAEAF 58 % B, Bl IR
e D ) B AR N E . 598 T2DM & & M
e, T2DM S8 6 O R AL T I8 2~ 4 £5), 5wk
Bl bk i R H R £ 304 R T H R I S 80
32 R KA . FERE RS AEAE (I LT 5 & i
5 | 7S ) 5 4k 17 TR AR 1 3 A 1) 45 P I 2 B
fik 5 #E A Ak Catherosclerosis, AS) 7 1 & 19 J5 K] .
LP(a) HATHOA N &6 O SL ik i &, 5
FR AT RS AR 50, LP (a) 3283 5 T 4t B8 o A% i
MEAE R GG AS, EAM LP ) {2 #F B 41 i
T 0 K 200 L 62 A, DA TG A2 3 RE B 4R S 19 TE B 5% i)
BEgemta e e . O, 76 BE DR R AL BB AR IR T
e K B LP Ca) 2 0k B e i Ji L DA 2 8 PCT AR5
Mz wE R AR, AN AL &Y 2 5 b
PR O 1L A8 I & E 0 T R RN g AR g I A N 2
P e 8 2R A (] 5 | A ol A AR A L 8 T R
sl ks BERE AL J i A 2 ) ke AT LP (a) 3R AT
A 3 4 P 10 ) 27 5 it S TR (PG 32 44, DA T 52 W)
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