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Abstract: Objective To explore the value of combined detection of lipoprotein -related phospholipase A2 (Lp-
PLA2) , retinol binding protein (RBP), serum homocysteine (Hcy) , and plasma oxidized low-density lipoprotein (ox-
LDL) in the diagnosis and prognosis of acute coronary syndrome (ACS) patients under 50 years old. Methods 90 ACS
patients diagnosed by coronary angiography from January 2018 to December 2019 were selected as the research objects,
including 40 acute myocardial infarction (AMI) patients and 50 unstable angina pectoris (UAP) patients, and 80
volunteers who had physical examination in our hospital at the same time were selected as the control group. We collected
and recorded the clinical data and biochemical indicators , left ventricular ejection fraction (LVEF) and Gensini scores of
all study subjects. The pearson correlation analysis was used between Gensini score and Lp-PLA2, RBP, Hey, ox-LDL
levels in ACS patients, the multivariate logistic analysis was used to analyze the risk factors of major adverse
cardiovascular events (MACE) , the receiver operating curve (ROC) was used to analyze the value of Lp-PLA2, RBP,
Hey and ox-LDL in the prognosis of ACS, and consistency test was conducted. Results The LVEF of the AMI group
was significantly lower than that of the UAP group and the control group, the Gensini score, the levels of Lp-PLA2,
RBP, Hey, and ox-LDL were significantly higher than that of the UAP group and the control group (P<0.05). Pearson
correlation analysis results showed that the levels of Lp-PLA2, RBP, Hey and ox-LDL in ACS patients were positively
correlated with the Gensini score. Gensini score, Lp-PLA2, RBP, Hey and ox-LDL are independent risk factors for
MACE (P<0.05). ROC curve analysis showed that the combination of Lp-PLA2, RBP, Hey and ox-LDL had a good
diagnostic value for the prognosis of ACS patients (area under curve 0.919, sensitivity 93.9% , specificity 92.4% ). The
prediction model had high consistency with the actual value. Conclusions The levels of Lp-PLA2, RBP, Hey and ox-
LDL could be used as biochemical markers for the diagnosis of coronary artery disease , and the combination of them had
relatively accurate predictive value for the prognosis of ACS patients.
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Tab.1 Gensini score stenosis chart

Project Siziiﬁii}tn
Degree of stenosis
Normal 0
<25% 1
26%~50% 2
51%~75% 4
76%~90% 8
91~99% 16
100% 32
Lesion
Left main 5
LAD, LCx proximal 2.5
LAD mid 1.5
LAD apical, LCx mid\distal, 1" diagonal, 1
obtuse marginal , RCA proximal\ mid\
distal, PDA
2" diagonal , PLB 0.5

E AR S (LAD) , 22 e 32 (LCx ), A 584K Sl ik (RCA) | Ji5 B2
(PDA) ,JF S (PLB)

Note: LAD, left anterior descending artery; LCx, left circumflex
artery; RCA, right coronary artery; PDA, posterior descending

branch; PLB, posterior lateral branch
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2 K55, 5 Gensini D143 #H XL 43 172K H Pearson £
HE A OC 4 M ik, R £ A & logisitic [A] 13 43 B
MACE &4 By ST fE B R SR 52138 AR 4
(receiver operating characteristic curve, ROC) 4 #it
Lp-PLA2 .RBP Hey Fll ox-LDL 81 LA &% DU B4 7E
ACS T J& w5000 {E L B HE JZ ] Hosmer -
Lemeshow goodness-of-fit £ 55 , P<0.05 3¢ 7~ H A 4t
T E
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Tab.2 Comparative analysis of general data among three groups patients

Indicators AMI group (n=40) UAP group(n=50)  Control group(n=80) Fly P

Male[n (%) ] 29(72.5) 35(70.0) 58(72.5) 0.109 0.947
Age (years old) 45.68+3.87 45.34+3.32 45.59+3.14 0.782 0.243
Coronary heart disease[n(%) ] 12(30.0) 14(28.0) 11(13.8) 0.478 0.543
Hypertension[n (%) ] 16(40.0) 19(38.0) 26(32.5) 0.762 0.335
Diabetes[n (%) | 17(42.5) 19(38.0) 29(36.3) 0.822 0.243
Smoking[n(%) ] 17(42.5) 19(38.0) 31(38.8) 0.772 0.243
TG (mmol/L.) 2.18+0.18 2.11£0.16 1.76+0.18 0.654 0.382
TC (mmol/L) 5.07+0.32 4.96+0.25 4.66+0.28 0.681 0.297
HDL-C (mmol/L) 1.32+0.24 1.27+0.19 1.48+0.21 0.893 0.108
LDL-C(mmol/L) 2.79+0.23 2.65+0.21 2.41+0.23 0.432 0.673
Lp-PLA2 (pg/L) 258.98+35.28 " 169.52+16.56" 87.37£9.58 56.342 0.000
RBP(mg/L) 154.78+18.19"" 73.15+8.53" 58.12+7.28 50.782 0.000
Hey (wmol/L) 56.89+7.33"" 24.22+3.61 13.12+2.78 47.216 0.000
ox-LDL(pg /1) 230.45+30.25"" 147.32+11.23" 22.21+9. 11 38.287 0.000
LVEF (%) 56.89+3.42"" 58.16x4.11° 66.74+3.87 13.276 0.000
Gensini score 55.78+4.37"" 46.88+4.43" 0 5.487 0.000

T+ R 5 R L AL, P<0.05; #3578 5 UAP4HAH L, P<0.05

Note: * Compared with control group, P<0.05; # compared with UAP group, P<0.05

0.05)., MACE 41 LVEF B B AlXF NMACE 4, Gensini

2 # B .
14 . Lp-PLA2  RBP. Hey Al ox - LDL B & & F
21 ZHEBE—MAMILRST NMACE 41 , 25 HA G045 L (P<0.05)
AMIZH UAP 0 FIXS BRZHZE B PE) AFE WS 5 2.4 #3938 ACS B EFS KBS Tl & B

O S B R I 9 B W PR SR TR B TG
TC .HDL-C .LDL-C %848 45 I Jo I i 22 5 (P>0.05) ,
1M = AMI 40 LEVF B AR T UAP 2 Xy g 4
Gensini FH43 . Lp-PLA2 .RBP . Hcy 1 ox-LDL 7K F-FH
A F UAPLURIXT IR, 2 55 A G4 L (P<
0.05) ; UAP 41 LVEF B & AKX F X} HE 41 , Gensini £
43 Lp-PLA2 \RBP  Hey Al ox-LDL 7K - B i i 1%
MR, 255 HA G248 L (P<0.05)
22 ACS &% Lp-PLA2,.RBP.Hcy.ox-LDL 5
ACS =E 2 ERHEXMES T

Pearson #H ¢ % 7> #r 45 R B 8, ACS B &
Lp-PLA2 . RBP Hey il ox-LDL 7K - 5 Gensini 143
5B WA OE A G OC R (r.=0.782. 0.545 . 0.662 Fll
0.713,P1<0.05) .
23 BEZESIITACSEEZEMACEEHLXENE

M (&l 2=

90 f4i] ACS f8. 74 Fifi Uy W 18] 2 A5 30 491 % 4 MACE,
BADR 23 M 45 S Hi 7’ MACE 2H FIl NMACE 41 76 H 3
PR A TR G S | e IR SR OBE DR B
M & TG.TC.HDL-C.LDL-C I JCHI i 2% 5 (P>

W R B W 22 R e be e HAS RN
A logisitic 2 [ 2 [ 4 43 B (WL 3R 4) , 25 R WoR
Gensini F2 43 =40 4} . Lp-PLA2>212.25 pg/L . RBP>
117.35 mg/L., Hey>42.55 wmol/L Fil ox - LDL.>196.87
pe/L & MACE % A i3 ST fE G R 2 (P<0.05) .

¥ Lp-PLA2 ., RBP . Hey Fl ox-LDL # 17 — 7T
logistic [A1F 43477, 15 2] MACE % A= JXUS: A% 7030 45 754
9 Y=0.943% (Lp-PLA2>212.25 wg/L)+1.511x(RBP>
117.35 mg/L) +1.134% (Hey>42.55 wmol/L) +0.685 x
(0x-LDL>196.87 pg /L) .
2.5 ROC #1144 #7 Lp-PLA2.RBP.Hcy.ox-LDL

B £ Bk & X MACE 35 #4897l 4/ (&

ROC M AT i€l 1 fr 7, 13 P Lp-PLA2 |
RBP  Hey . ox-LDL J& DU # K 5 X} ACS [ #1675
MACE & A= #4947 3¢ 0 (0 T A 4, JEH Lp-PLA2
RBP . Hey Hll ox-LDL P4 % X 4 il £& T 1fi £ (area
under curve, AUC) KT 4548 b5 B0 T A9 AUC{H,
Lp-PLA2 \RBP Hey Ml ox-LDL U 2 B4 1 8 B (N
560.58 , R k1 93.9% , £ 5% N 92.4% , 1E 1 %
M 93.6% , BARGE R WK 5,
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Tab.3 Results of univariate analysis of MACE events in ACS patients

Indicators MACE group (n=30) NMACE group (n=60) Fly P

Male[n(%) | 20(66.7) 44(73.3) 0.433 0.511
Age (years old) 45.61+3.81 45.64+3.47 0.782 0.243
Coronary heart disease[n(%) ] 13(43.3) 13(21.7) 0.872 0.234
Hypertension[n(%)] 10(33.3) 25(41.7) 0.762 0.554
Diabetes[n(%) ] 12(40.0) 24(40.0) 0.276 0.763
Smoking[n(%) ] 11(36.7) 25(41.7) 0.837 0.227
TG (mmol/L) 2.48+0.18 2.02+0.12 0.654 0.382
TC (mmol/L) 5.51+0.43 4.91+0.21 0.681 0.297
HDL-C (mmol/L) 1.12+0.24 1.37+0.19 0.893 0.108
LDL-C (mmol/L) 2.86+0.27 2.45+0.22 0.432 0.673
LVEF(%) 51.89+3.82 59.16+4.22 13.276 0.000
Gensini score 55.71+4.31 48.81+4.26 5.487 0.000
Lp-PLA2(pg/L) 228.91+35.21 189.52+16.16" 18.272 0.000
RBP(mg/L) 134.77+18.23 98.15+8.12" 22.342 0.000
Hey ((pmol/L) 46.81+7.13 34.22+3.43" 12.312 0.000
ox-LDL(pg /L) 210.42+30.36 177.32£11.56 18.287 0.000

T #F R 5 MACE 41t , P<0.05
Note: * Compared with MACE group, P<0.05

%4 Logisitic SEENMACS BEERIPHMACEAX A MEZNSEESHER

Tab.4 Logistic multivariate analysis results of influencing factors for MACE in ACS patients during follow-up

Factors B SE Wald OR 95%C1 P

LVEF -0.045 0.012 14.063 0.956 0.037~1.402 0.000
Gensini score 0.811 0.343 5.374 2.784 1.764~4.872 0.000
Lp-PLA2(pg/L) 0.943 0.331 7.132 1.592 1.096~2.783 0.000
RBP(mg/L) 1.511 0.281 27.389 3.128 1.873~6.541 0.000
Hey (pmol/L) 1.134 0.243 19.543 2.034 1.476~3.209 0.000
ox-LDL(pg /L) 0.685 0.336 4.007 1.782 1.074~3.562 0.000

1 : LVEF=48.25%11 4 1, <48.25%3 1 0; Gensini F143=40431 7 1, <40 /34149 05 Lp-PLA2>212.25 pe/Lit A 1, <212.25 wg/Lit 5 0;RBP>
117.35 mg/L31M 1,<117.35 mg/Li14 05 Hey>42.55 pmol/L 14 1,<42.55 pmol/L 14 050x-LD1>196.87 wg /L1241, <196.87 pg /Lt R0
Note: LVEF=48.25% was scored 1, <48.25% was scored 0; Gensini score=40 was scored 1,<40 was scored 0; Lp-PLA2>212.25 g/l was scored 1,

< 212.25 pg/L was scored 0; RBP>117.35 mg/LL was scored 1,
scored 0;0x-LDL>196.87 g /L was scored 1,<

2.6 MACE 3 4 % 4 XU B T i 45 2Y Y 7 7 B
S

MACE 354 & A= XU 191 000 5% 760 42 ol 28 i ]
2, 525 4R o R TR (5% AR 4R AR T 48 2R
WAL, 95%CL K AP 4o ek &R
<25% FNTE 60% ~70% I}, 153 AU Al MACE & 2 K
W 5 = B A ZEAE 25%~60% FI1>T0% I, 15 750 25 4k
KRS . BEAK F A, MACE % Az XU P A A 5
SIZ[5 XOLI E 1) — SO B4, A Uk 174 PRUISS: T
BEHYE N HER

<117.35 mg/L was scored 0; Hey>42.55 pwmol/L. was scored 1,
196.87 g /L was scored 0

<42.55 pmol/L was

3 it it
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R g L T P ZE A, X R AT S A R R
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7—1%%77:,Morelrafr""'ﬁtfﬁ?lijﬁfACS%JJiZ“BJ/I\Ei
Lp-PLA2 55 RAIEAR B W AT THiE , BB RAE RN
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El1 ROC HiZk 4> #7 Lp-PLA2 . RBP.Hcy.ox-LDL
B MEB & X MACE g9 (&
Fig.1 ROC curve analysis of the predictive value of
Lp-PLA2, RBP, Hcy, ox-LDL and their combination
on MACE

%o Yang 55X} 180 4] ACS B IMLE Lp-PLA2 7K
SEFEAT AT, 45 R R Lp-PLA2 J2&: MACE Yl 57 16
W 2% HoR AT VE N ACS Y L 2 Wi bR i . ox-
LDL7E ACS . 8l ik o5 A B Ak S5 9 1 & SR it 31 T
T ZAEH , Altunkeser 55 1 7E 8 58 Ath VT 28 25 9 X
ACS BT 850t B 0 DL ox-LDLAE NP4 2580 945 5
Z—, A2y B8 1Y ox-LDL K394 B T %
BT L AMIZH  UAP 2H 6 R 4H 1932 1
BE 15 Lp-PLA2 . RBP . Hey Hl ox-LDL 7K -, 45
R 7E = 4 Z A BER H Lp-PLA2 , RBP |, Hey Al
ox-LDL 7K V-4 BH I f) 25 5% o Pearson AH &4 43 #y
gk L R ACS 3 Lp-PLA2 \RBP . Hey il ox-LDL
K5 Gensini B4 £ B B i IEAH L LR LR 4
5 K 0782, 0.545, 0.662 F1 0.713, P 1 <0.05, 42
7% Lp-PLA2 .RBP . Hey il ox-LDL 1] £ 12 Wi 5@ 4k

%5 Lp-PLA2.RBP.Hcy.ox-LDL % P& Bk & X MACE % 4 i il 50 58 bk %%
Tab.5 Comparison of prediction effects of Lp-PLLA2, RBP, Hcy, ox-LDL and the combined indicators on the

occurrence of MACE

Indicators AUC Cuteoff Serzs(i%t?i;/ity Sptzco;ii;’,ity AC(C;;‘;;CY Positive pl&e‘;}i;tive value  Negative p{e{;(ji)ctive value
Lp-PLA2 0.832 212.25 76.4 82.5 78.6 75.21 77.92
RBP 0.864 117.35 88.2 86.9 87.2 79.36 85.63
Hey 0.733 42.55 83.7 79.1 81.5 76.32 86.37
ox-LDL 0.882 196.87 90.6 85.3 88.9 80.15 79.28
Combined 0.919 560.58 93.9 92.4 93.6 89.27 87.54
100 SPINERESRRAE N . EA BT UEW] Lp-PLA2
Je T DR AL G R IR -, AN SZ AR B PR LA K
075 i 55 PR 2R A SR , B IR T L D 2% C R
; 1) C 7585 P18, Lp-PLA2 IS L6 3 50
% 050 B BERBEIE o 1 ) KR, £ Je U1 Rl AE H B
: WAL, P Lp-PLA2 BERUA ML, LUK LI Lp-PLA2
025 SR, WAE A Lp-PLA2 7RI K 1 AT LA H ek
FRIAE BIRERE , 3 B B3P N L PG T o 1
0.00 Hey J& T2 B 2 0 2 W DU ik 5 b & L 1R,
0.00 0.25 0.50 075 1.00 RGN S A S BAT WA T R

Predicted risk
B2 ACSEHIET/E MACE B4 & 4 B logistic il 4%
B o B 2
Fig.2 Calibration curve of logistic prediction model for
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