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The predictive value of t-PA,CgA,LP-PLAZ for MACE after
percutaneous coronary intervention”
WU Lianjun,LI Jing DU Xiaohang ,REN Xue ,ZHANG Qi
Department of Cardiovascular Medicine s Harbin 242nd Hospital ,
Harbin ,Heilongjiang 150060,China
Abstract:Objective To investigate the predictive value of tissue plasminogen activator (t-PA), chro-
mogranin A (CgA) ,and lipoprotein related phospholipase A2 (LP-PLLA2) in serum for major adverse cardio-
vascular event (MACE) after percutaneous coronary intervention (PCI). Methods A total of 120 patients
with coronary heart disease who underwent PCI in the hospital from August 2020 to August 2022 were en-
rolled in the study. According to whether MACE occurred within 1 year after PCI, the patients were divided
into MACE group (33 cases) and non-MACE group (87 cases). The levels of serum t-PA,CgA,LP-PLA2 and
clinical data were compared between the MACE group and the non-MACE group. Multivariate Logistic regres-
sion was used to analyze the risk factors of MACE after PCI. Receiver operating characteristic (ROC) curve
was used to analyze the predictive value of t-PA,CgA and LP-PLA2 alone or in combination for MACE after
PCI. Results The proportion of patients with smoking history, NT-proBNP,CgA, LP-PLA2,and the propor-
tion of patients with hypertension in the MACE group were higher than those in the non-MACE group (P <<
0. 05), while left ventricular ejection fraction (LVEF) and t-PA were lower than those in the non-MACE
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group (P<C0.05). There were no significant differences in age,gender composition, serum creatinine, triglyc-
erides (TG), total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein
cholesterol (HDL-C), drinking history, NYHA cardiac function classification, combined diabetes, application
of aspirin,and application of clopidogrel between the two groups (P>>0. 05). Multivariate Logistic regression
analysis showed that smoking history,increased NT-proBNP, hypertension,decreased LVEF,decreased t-PA,
increased CgA and increased LP-PLA2 were risk factors for MACE after PCI (P<C0. 05). ROC curve analysis
showed that the areas under the curves (AUCs) of serum t-PA,CgA and LP-PLLA2 alone or in combination for
predicting MACE after PCI were 0.785(95%CI :0.693—0.877),0.678(95%CI :0. 564—0. 791),0. 730(95%
CI:0.636—0.824),0.888(95%CI :0. 830—0. 946) ,respectively. The efficacy of combined prediction was bet-
ter than those of single detections(P<C0. 05). Conclusion The lower the serum t-PA level is and the higher
the CgA and LP-PLA2 levels are,the greater the risk of MACE after PCI is. The combination of the three in-
dicators has higher value in predicting MACE after PCI.
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-0 A T PR R I, i Ol A 2 AR A A I AR T
ol WL ARG R LR YA S A o
CPA KA T A B E MO SO LT ¢ PA K
w01 S AR T AR o 5 AR E RO SR . - PA X T
B o HEJR A — AR 7SN BRI R
4 =P A DRI A6 0 14 5 1L DAY 2 AL 40 M T 3 g 3
0.21 JUE LI BE | BEL L i A 2 ol 8 28 1 o 0 AR 4 D A 0 =
R A AR 2O WUREBE R BURIR T E T . A WF
8% 02 o4 06 08 10 iR, 59 MACE 441 b, MACE 4 -PA /K%

-HRE
E 1 % +PA.CgALP-PLA2 B I sk B & Fl
PCI RfF% % MACE B ROC #h%

3 i+ ®

t-PA 22 R E RS, B 530 A 2 HE 1R 4 A
AR T B - 2F U Sh AT AR Al . +PA T
& UG 35 0 Weibel-Palade (WP) /M (8 #F
ARAEAE TR, 76 55 HBE T PA AT L WP /)

X, tPA KFREMEE PCI ARJG &4 MACE B9 fa ks A
., IR ATRE N PA 2 0 9 B 40 A
G W 3E N IV 5 8 2 3 I D 00 R B 1 1 % il
DB 785 kg £ 5 il L AR A 5 i TR 5 AT 4 R R R
AR IE I 45 1% 8, 5 «PA K F B AK & PCI R R
MACE XU ok,

CgA B I T8 b V8 5% kE 40 J 1 53 2 JUR:
LB BB TE 1R 2R DR R YRR 3 3 DA B 480 I



+ 696 - EfrhEF4E5 2024 43 A% 45 %% 6 11 Int ] Lab Med,March 2024, Vol. 44,No. 6

R Mg m /R MEEN, S 58T 5ILE
i 4G5 . MAURIZIO 2575 4258, 0 LA 4UT] 43
W CgA FHZ 5.0 LA M AR i 72, i B CgA FikK
-5 1 4k 2 K OF S AH OGP 2R PN A AN T AE O il
P 1 B L R K T o AR e 4 AR L
CgA W] H T VF Al b 48 P9 43 WA 0 M A m] S o0 JOE 2
BBV . TOERESEUIAE S TR RO B g b &
L0 g R M CgA KFEW W I8, mH 5
NYHA Mz = mAH G, AR KRN, a2tk
DU BE 8 3 H L Cg A K5 56 R 3l bk o 48 8k 75 1 K
3 T RRUA DG, I A Bk S R 0 70 0 B CgA UK B
B X AT S0 L b (e O = AR M2 N
A3 VLA M E PEAE 56, OMLAND 45050 %0 LA 3E 8
HIATIREE B U R O WUEISE IS K CgA 5 B3
RIS INAT G, AR REM, CgA THE 5 PCI
AJG MACE £ % . & PCI A J5 & 4= MACE i) 16 [ K
RFZ— /8 CgA 1E PCI R J5 MACE il J5 A —
EME. FTHIER Y CgA i F ikt al % S0 Wl
A L L 240 i ) i Ak A A R i 45 00 L2 4 AL
JE I B R = EA R SRR AR,
LP-PLA2 2R A2 ARG — 5, WAEHS
A 43 00 i B 11 5 T R L T K AR B i B 9 A LA
G A Ui B U TR T X 26 I i R 5 4% RE BB L R
PRI A G, i L I O B LA Bl ok o R T Ak
(As) P R AE B FE FHTS . As BEB 48 5E 40 7= 2 K
i LP-PLA2, ol fiifle As BBk 72, 35 5 9 i T ik
1 A a0 e ik e % 0E B L B As BEBR T, MK
WFFEHE R W LP-PLA2 363K 7K - n] Jal /1N 0 i 45 95
g RURS: » LP-PLAZ 780 I 5 %5 9 KRS 39090 5 70 )5 oF
07 A — 8 W 7, 4056 09 0 1 BE B L0 LA AE
SRR I 0 R B g R, I VE LP-
PLA2 5556 ik s A8 B B =22 52 1F A0 O, & vl 1 S 5 ik
ARV B A RLPE AN AR R L i e A ST i Lp-
PLA22>104. 625 ng/mL &0 UL BE H 250 LSk i 7
TETE 07 1 FE B R R L i B  AUC R 0. 747,
T A S S g AR e A S M A BT K B R[] 4
B2 Pk 2R B IR B E Lp-PLA2 KV 52k Atk
SR BN K AN (GRACE) 343 5 IE A 6 L 55 K F Lp-
PLA2 filn % B & RIS — LI E ., KRR R E
B, fE PCI e % h , MACE 4 IfiL 3 Lp-PLA2 /K i &
T4k MACE 4, 7K F Lp-PLA2 GEW] 3% it MACE
KR, Lp-PLAZ 3o B 2 35 41k i 5 1 BT A 1 1 1%
1M 57 8% A B 175 5 e Ak 1R 2 3 i B 90 R E e 1) 4R
J R T PCT AR5 % 4 MACE % #4241 .
2 ROC & #4700, KW +PA.CgA.LP-
PLA2 I J BG4 i PCT AR JF %& 4= MACE ) AUC
¥R 0. 785(95% 1 0. 693 ~0. 877),0. 678 (95% :

0.564~0.791).0. 730(95% :0. 636 ~0. 824),0. 888
(95% :830~946) , £ 7~ 3 T 45 b5 BE & K I X F PCI
ARG KA MACE H 5 i 1) 9000 4 8. i B 5% 4 5
() 3% R B AR T BRLIBUFE A, XTI PR 2035 PCI 15 A 8
S 3, AR S  NT-proBNP T} 5 . & Jf & If
J& .LVEF &kt & PCI R J5 k4 MACE 1 f& [ 4
F 5t v A R 2 R R Y BT g A R A AL
I PR T 4 0 2T AR R 9 F TR e, an B R PCT AR 7k
SR WS e L LVEF & If 3% NT-proBNP, CgA ., LP-
PLA2.t-PA % . B 88 MACE,

28 LR L I +-PA KK & CgA LP-PLA2
K # PCI ARG MACE & A= XU kL 3 T 45 b
BEA H PCT AR5 MACE B #r 1 %5 5, 5 BAR L
Wil AN B A Rt — 25 IF R Lt A o R TR .

&% ik

[1] Dhffid . sk R —, i #. CYP2C19 JE B 5] |1 4~ M1k 4t
M/NBIR TT 1 28 B S IR 3 ik A AR5 B9 0 ] Meta 43 #r
[T I BRAe o BE 22 2R 3, 2021,6(22) : 56-60.

[2] RUPARELIA N,CHOUDHURY R, FORFAR C,et al.
71 Percutaneous coronary intervention (PCI) risk scores
predicting inpatient mortality and major adverse cardiac
events (MACE) are poorly concordant in high risk pa-
tients[J]. Heart,2014,100(3) : A41-A42.

[3] LIN B,SHEN Y.ZHANG P,et al. Prognostic role of tis-
sue plasminogen activator in coronary artery disease with
or without aortic valve sclerosis [ ]J]. ESC Heart Fail,
2023,10(4) :2541-2549.

[4] ANGELONE T,MAZZA R,CERRA M C. Chromogra-
nin-A:a multifaceted cardiovascular role in health and
disease[ J]. Curr Med Chem. 2012,19(24) :4042-4050.

[5] IKONOMIDIS I, MICHALAKEAS C A,LEKAKIS J,et
al. The role of lipoprotein-associated phospholipase A2
(Lp-PLA,) in cardiovascular disease[]]. Rev Recent Clin
Trials,2011,6(2):108-113.

(6] Bierie, BRA R, IGIRE M2 B 5078 m M.
Jent: AR T A At 2010.

[7] SHARMA S K,BOLDUAN R W,PATEL M R, et al.
Impact of calcification on percutaneous coronary interven-
tion: MACE-Trial 1-year results[J]. Catheter Cardiovasc
Interv,2019,94(2) :187-194.

[8] DIAZ A,WOO Y.,MARTIN-JIMENEZ C,et al. Tissue-
type plasminogen activator induces TNF-a-mediated pre-
conditioning of the blood-brain barrier[J]. ] Cereb Blood
Flow Metab,2022,42(4) :667-682.

[9] OSTERLUND B,JERN S,JERN C,et al. Impaired myo-
cardial t-PA release in patients with coronary artery dis-
easel ] ]. Acta Anaesthesiol Scand, 2008, 52 (10): 1375-
1384.

(107 J5or 34K, B 35 . 4. «PA L PR Ui 19 P9 B2 A0 20 il % K
SO URE BE /Y36 97 AR R LT . [ 3l ik B 4k 2k &



E AT EF 2% 2024 5 3 A% 45 %% 6

Int ] Lab Med,March 2024, Vol. 44, No. 6

[11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

2019,5(3):7-8.

WANG H B,KANG W Q,SONG D L,et al. Relationship
between tissue type plasminogen activator and coronary
vulnerable plaque in patients with acute coronary syn-
drome: virtual histological study[]J]. Chin Med J(Engl),
2008,121(6) :540-543.

WATANABE T. The emerging roles of chromogranins
and derived polypeptides in atherosclerosis, diabetes, and
coronary heart disease[ J]. Int J Mol Sci,2021,22(11):
89-94.

MAURIZIO P,ANGELO C,BRUNO T,et al. Myocardi-
al production of chromogranin A in human heart:a new
regulatory peptide of cardiac function[]J]. Eur Heart J,
2007,10(9):1117-1127.

MAHATA S K,CORTI A. Chromogranin A and its frag-
ments in cardiovascular, immunometabolic, and cancer
regulation[J]. Ann N 'Y Acad Sci,2019,1455(1) :34-58.
SHE R E B IR B AR S BEIR B A2 B BORE
A MK 518 M0 B NYHA 7 00 56
I Rl R 2 SCLT ] BE 2 A 3 5 I IR L 2021,32.(10) : 56~
58

OMLAND T, DICKSTEIN K,SYVERSEN U. Associa-

E=307
=i

tion between plasma chromogranin a concentration and
long-term mortality after myocardial infarction[J]. Am J
Med,2003,6(11) :15-17.

FERRERO E.CORTI A, HAROCHE ], et al. Plasma
chromogranin A as a marker of cardiovascular involve-
ment in Erdheim-Chester disease[ J]. Oncoimmunology,
2016,5(7) :el181244.

PANTAZI D, TELLIS C, TSELEPIS A D. Oxidized
phospholipids and lipoprotein-associated phospholipase
A2 (Lp-PLA2) in atherosclerotic cardiovascular disease:

an updatel J]. Biofactors,2022,48(6) :88-90.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

* 697 -

FAN Y,ZHAO T, LU J,et al. Correlation of Lp-PLA2
with cardiovascular events in elderly patients with stable
coronary heart disease[ ]J]. Clin Misdiagn Misther,2018,6
(12):98-100.

LIJ,CAO T,WEI Y,et al. A review of novel cardiac bio-
markers in acute or chronic cardiovascular diseases: the
role of soluble ST2 (sST2), lipoprotein-associated phos-
pholipase A2 (Lp-PLA2), myeloperoxidase (MPQO), and
procalcitonin (PCT)[J]. Dis Markers, 2021,7(9);:6258-
6260.

MA S.DING L,CAI M,et al. Association Lp-PLLA2 gene
polymorphisms with coronary heart disease [ J]. Dis
Markers,2022,89(11):9775-9778.

VI AR B bR AT . AMI S5 50 UL Sk it 74 90 33 450 4
5 Fbg.Lp-PLA2.sCD40L By AH LT ]. o [ & $5 2 9%
5 FE B ¥ Aik,2023,18(6) :715-718.

ETWH. F4M0H, X4, % 2 E ke S0 RE Lp
PLA2,FFA,Fib 7K ¥ #9722 fb B 5 LT [ B 4 g 2 2
2 ,2022,45(5) . 77-78.

WANG R, WANG X, ZHANG E, et al. Correlation of
plasma galectin-3 and plasma lipoprotein-associated
phospholipase A2 with the severity and prognosis of cor-
onary artery disease[ J]. Am J Transl Res,2021,13(8):
8997-9004.

faf b . 238 0 28 ORIk N ARRIG B H FEAR
A ML A IR A R Ay e e 43 A () ). o ok R R A 2R
#5,2023,6(9):101-104.

ZEVEVE R AR, S5 A kSR B AE 1R A & R
KRBT A ARG BE I MACE % 4 KBS 151 00 455 70 g
(1. e WA 5, 2022,34(5) : 6-9.

(W B 11:2023-08-19 &[] H 11 .2023-12-22)

(35 691 1)

[13]

[14]

[15]

[16]

O WUEEFE 30> T 58 3 1) 28 4F S8 ML P microRNAs 5
I P B ML D) B A AH DR L. T b B 27, 2021, 27 (7))
1114-1118.

GASIOR M,WITA K,BUSZMAN P,et al. Managed care
after acute myocardial infarction (MC-AMI) improves
prognosis in AMI survivors with pre-existing heart fail-
ure:a propensity score matching analysis of Polish na-
tionwide program of comprehensive post-MI care[ ] ].
Kardiol Pol,2022,80(3):293-301.

PR & B T, Gensini W4T B S NT-proBNP X} & M0
WUEEFE 83 PCL ARG It & O J 36 38 1 5000 4 18 4 B [T .
o [ LA S F 9T 5 2022, 20(6) :564-570.

FoBrm R, wAL I A R 20 MU SE S I 0 )
A G B PRI R s 2 AT ST2 Rikok
SR AR e R i R 2R . 2021, 29(6) £ 582-585.
YEUNG SM H,VAN LONDEN M,NAKSHBANDI U,
et al. Pretransplant NT-proBNP, dialysis vintage, and

[17]

(18]

[19]

[20]

posttransplant mortality in kidney transplant recipients
[J]. Transplantation,2020,104(10) :2158-2165.

BUILA N B, NTAMBWE M L, MUPEPE D M, et al,
The impact of hs-CRP on cardiovascular risk stratifica-
tion in pilots and air traffic controllers[J]. Aerosp Med
Hum Perform,2020,91(11) :886-891.

F5WE, =, 5. . 2O NUESE IS O ) 5
MK C SRR A RS R R 5 MK R A2 R 5 B H TS
MIAR GV A3 A LT ). LB BE 2 ,2021,42(1) : 38-41.
CABRAL L,FERNANDES M,MARQUES S,et al. PCT
kinetics in the first week postburn for sepsis diagnosis
and death prognosis-an accuracy study[J]. ] Burn Care
Res,2021,42(3) :545-554.

K, S, K, S E N BMI AR ALIE S A
P LR BE 95 G R T BEPE D 5T [T ). AR5 0 4 1l 2%
#.2022,26(7):750-755.

(W B 91:2023-09-25 &8 H 1 .2023-12-31)



