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#58 H 1 ( cardiac troponin [ , CTn 1) . ixi 54 Ak
( brain natriuretic peptide, BNP) . [4 £ il 1145 ( white
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K1 ABHEZDHW (n(%) ., xxs, M ( Py, Py ]

Tab. 1 Baseline analysis of the cohort [n( %) , x s, M ( Py, Py |

Groups Z/tx?
Factors — — P value
Total (n=411) Training set ( n =288) Validation set ( n =123) value
Gender 1.07 0.302
Female 183 (44.5) 3 (46.2) 50 (40.7)
Male 228 (55.5) 155 (53. 8) 73 (59.3)
Age ( years) 66 (57, 73) 6 (57, 72) 64 (56, 73) -0.61 0.543
BMI ( kg/m?) 24.5+3.3 24.4 +3.4 24.5+3.1 -0.17 0.862
History of smoking 1.43 0.231
No 252 (61.3) 182 (63.2) 70 (56.9)
Yes 159 (38.7) 106 (36.8) 53 (43.1)
History of drinking 2.51 0.113
No 250 (60.8) 168 (58.3) 2 (66.7)
Yes 161 (39.2) 120 (41.7) 41 (33.3)
History of hypertension 1.05 0.304
No 166 (40.4) 121 (42.0) 45 (36.6)
Yes 245 (59.6) 167 (58.0) 78 (63.4)
History of diabetes 0.12 0.730
No 312 (75.9) 220 (76.4) 92 (74.8)
Yes 99 (24.1) 68 (23.6) 31 (25.2)
CHD clinical phenotype 7.12 0.068
Stable coronary heart disease 316 (76.9) 221(76.7) 95 (77.2)
STEMI 40(9 7) 32 (11.1) 8 (6.5)
NSTEMI 9 (7.1) 15 (5.3) 14 (11.4)
Unstable angina 6 (6.3) 0(6.9) 6(4.9)
Number of coronary artery 0 0.995
Lesions single vessel disease 234 (56.9) 164 (56.9) 70 (56.9)
Multiple vessel disease 177 (43.1) 124 (43.1) 53 (43.1)
Gensini score 18 (11,28) 17 (12,26) 18 (11,28) -0.22 0.825
WBC ( x10°/L) 6.44 (5.54, 7.43) 6.46 (5.51,7.43) 6.38 (5.61, 7.38) -0.18 0.858
RBC ( x10"/1) 4.44 (4.05, 4.74) 4.42 (4.06, 4.71) 4.52 (4.04, 4.79) -1.02 0.309
HB ( g/L) 135 (124, 145) 135 (123, 144) 136 (125, 146) -0.46 0.645
PLT ( x10° /1) 191 (159, 227) 194 (158, 229) 185 (163, 219) -1.07 0.284
ALT (U/L) 19 (13, 28) 20 (13,29) 19 ( 14,28) -0.41 0.681
AST (U/L) 20 (17, 25) 20 (17, 25) 20 (17,24) -0.97 0.330
BUN ( mmol/L) 5.51 (4.61, 6.53) 5.49 (4.64, 6.51) 5.62 (4.56, 6.71) -0.50 0.615
CRE ( wmol/L) 65 (54, 76) 66 (54, 77) 64 (54, 75) -0.68 0.495
UA ( pumol/L) 331 (277, 411) 328 (273, 412) 340 (283, 401) -0.18 0.860
TC ( mmol /L) 3.82(3.25, 4.49) 3.86 (3.29, 4.54) 3.67 (3.08, 4.39) -1.61 0.108
TG ( mmol/L) 1.32 (0.96, 1.93) 1.32 (0.96, 1.89) 1.35(1.00, 2.15) -0.93 0.351
HDL-C ( mmol/L) 1.05(0.91, 1.24) 1.07 (0.92, 1.25) 1.01 (0.85, 1.18) -2.33 0.020
LDL-C ( mmol/L) 2.17 (1.70, 2.77) 2.06 (1.74, 2.84) 2.04 (1.63, 2. 60) -2.06 0.039
Apo Al (g/L) 1.17 (1.02, 1.31) 1.20 (1.03, 1.33) 1.14 (1.0 .25) -1.83 0.067
Apo B (g/L) 0.72 (0.60, 0.84) 0.73 (0.61, 0.85) 0.72 (0. 59 0. 82) -1.03 0.301
CTn I ( ng/mL) 0.01 (0.01, 0.01) 0.01 (0.01, 0.01) 0.01 (0.01, 0.01) -1.65 0. 100
FPG ( mmol/L) 5.46 (4.99, 6.37) 5.43 (4.93, 6.32) 5.47 (5.04, 6.42) -1.03 0.303
BNP ( pg/mL) 31 (14,69) 30 (14, 72) 3 (15, 61) -0.66 0.511
Lp-PLA2 ( ng/mL) 154 (114, 220) 154 (113, 220) 155 (116, 215) -0.16 0.869
LP(a) (mg/L) 185 (117, 470) 184 (119, 468) 190 ( 106, 475) -0.21 0.830
APTT ('s) 35.40 (33.20,37.70) 35.60 (33.50,37.70) 34.90 (32.80,37.70) -1.17 0.242
PT (s) 13.20 (12.80,13.70) 13.20 (12.80,13.80) 13.10 (12.60,13.40) -2.10 0.036
Clinical medication history
Statins 0 0.961
No 173 (42.1) 121 (42.0) 52 (42.3)
Yes 238 (57.9) 167 (58.0) 71 (57.7)
Aspirin 2.07 0.150
No 301 (73.2) 205 (71.2) 96 (78.0)
Yes 110 (26.8) 83 (28.8) 27 (22.0)
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Tab.1 ( Continued)
Groups Z/tx?
Factors — — P value
Total (n=411) Training set ( n =288) Validation set ( n =123) value
Clopidogrel 0.32 0.570
No 360 (87.6) 254 (88.2) 106 ( 86.2)
Yes 51 (12.4) 34 (11.8) 17 (13.8)
B-blocker 1.12 0.289
No 296 (72.0) 203 (70.5) 93 (75.6)
Yes 115 (28.0) 85 (29.5) 30 (24.4)
Nitrate esters 1.05 0.307
No 311 (75.7) 222 (77.1) 89 (72.4)
Yes 100 (24.3) 66 (22.9) 34 (27.6)
ACEI/ARB/ARNI 0.00 0.964
No 278 (67.6) 195 (67.7) 83 (67.5)
Yes 133 (32.4) 93 (32.3) 40 (32.5)
Calcium channel blocker 1.95 0.163
No 220 (53.5) 168 (58.3) 52 (42.3)
Yes 191 (46.5) 120 (41.7) 71 (57.7)
F2 NEELEE Cox EEFSH ®2 (%)
Tab.2 Univariate Cox regression of training set Tab.2 ( Continued)
Factors HR 95% CI P value Factors HR 95% CI P value
Gender TC ( mmol /L) 1.04 (0.92-1.18) 0.525
Female - - - TG ( mmol/L) 1.00 (0.99 -1.01) 0.726
Male 0.74 (0.56 -0.96) 0.026 HDL-C ( mmol/L) 0.88 (0.50 -1.55) 0.663
Age ( years) 1.01 (0.97 -1.05) 0.657 LDL-C ( mmol/L) 1.20 (1.04 -1.37) 0.010
BMI 1.04 (0.97 -1.05) 0.657 Apo Al (g/L) 0.84 (0.43 -1.64) 0.617
History of smoking Apo B ( g/L) 0.96 (0.89 -1.04) 0.371
No - - - CTnl ( ng/mL) 1.05 (0.87 -1.28) 0.603
Yes 2.17 (1.65-2.85) <0.001 FPG ( mmol/L) 1.09 (1.01-1.19) <0.001
History of drinking BNP ( pg/mL) 1.00 (1.00-1.00) 0.034
No - - - Lp-PLA2 ( ng/mL) 1.01 (1.01-1.01) <0.001
Yes 0.76 (0.58 -1.00) 0.053 LP(a) (mg/L) 1.00 (1.00 -1.00) <0.001
History of hypertension APTT ( s) 1.00 (0.97 -1.04) 0.931
No - - - PT (s) 1.09 (0.92 -1.28) 0.302
Yes 1.18 (0.89 -1.54) 0.247 Clinical medication history
History of diabetes Statins
No - - - No - - -
Yes 1.38 (1.01 -1.54) 0.247 Yes 0.38 (0.29-0.51) <0.001
CHD clinical phenotype Aspirin
Stable coronary heart disease - - - No - - -
STEMI 2.95 (1.97 -4.41) <0.001 Yes 0.92 (0.68 —1.24) 0.581
NSTEMI 3.72 (2.16 -6.41)  <0.001 Clopidogrel
Unstable angina 2.78 (1.72 -4.50) <0.001 No - - -
Number of coronary artery Yes 1.01 (0.66 —1.53) 0.969
Lesions single vessel disease - - - B-blocker
Multiple vessel disease 3.68 (2.77 -4.88) <0.001 No - - -
Gensini score 1.04 (1.03 -1.05) <0.001 Yes 0.97 (0.72 -1.31) 0.835
WBC ( x10°/L) 0.87 (0.80-0.96) 0.003 Nitrate esters
RBC ( x10" /1) 0.74 (0.57-0.96) 0.018 No - - -
HB (g/L) 0.99 (0.98 -1.00) 0. 006 Yes 0.74 (0.53 -1.04) 0.087
PLT ( x10°/1) 1.00 (1.00 -1.00) 0.925 ACEI/ARB/ARNI
ALT (U/L) 0.99 (0.98 -1.00) 0.156 No - - -
AST (U/L) 0.99 (0.98-1.01) 0.414 Yes 1.49 (1.12-1.98) 0. 006
BUN ( mmol/L) 1.02 (0.93-1.12) 0.677 Calcium channel blocker
CRE ( umol/L) 1.00 (0.99 -1.01) 0.832 No - - -
UA ( pmol/L) 1.00 (1.00-1.00) 0.937 Yes 1.10 (0.84 —-1.45) 0.485
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Gensini P17 e R 2l ki 28 SCE R M R HI 24 s 3L 39
ANAEEEN A Lasso [m1H 70 #re 2203 1 N BRUE
0. 135 i, Prfifi e AL T 45 SR foe 2, LI A B A2
AR A S CHD i R 26 24 e 4R 30 bk 722 S 50
Gensini P£43+BNP.Lp-PLA2.LP( a) FIb7T 25254 FH
25 ( 15181 2) o ¥ Lasso 1A 73 i 6 HY 042
E— A Z I E Cox [ 43 #7, 45 5 i 7m 4R i
(P=0.013) . W40 & (P = 0.015) . BNP ( P <
0.001) .LpPLA2( P =0.031) .LP(a) ( P =0.015) .
CHD I RERZ R AR ST BLdf i 2.0 UEESE ( non-ST-
segment elevation myocardial infarction, NSTEMI) ( P
<0.001) JeElARBh kR £ 28 ( P <0.001) . Gensi—
ni PE5p( P =0.035) RRMEHIMETT RGP 25( P <
0.001) >k CHD 3 & £ MACE ()il 37 5 5 PR 2
&3,

Number of variables
39 39 383 36 32 312828 2521 15108 64 2

5 10
g
[
R
<
=
Z gl
§
7 -
6 -
1 1 1 1 1 1
-6 -5 -4 -3 2 -1
Log (A)
B 1 Lasso BEJ3 &5 log (A) EX X RE
Fig. 1 Mapping between Lasso regression
coefficient and log ( \) values
Number of variables
39 35 28 23 9 2
T T T T T T
1.0f
é 05
2
=
g
O 0f
-0.5F
6 5 -4 3 2 1
Log (1)

2 Lasso 773 0%1%E log (\) B
Fig. 2 Lasso method filtering log ( A\) graph

£3 NEESER Cox EFNH

Tab.3 Multivariate Cox regression analysis of training set

Factors HR 95% CI P value
Age ( years) 1.019 (1.004-1.034) 0.013
History of smoking

No - - -

Yes 1.465 (1.077 -1.990) 0.015
BNP ( pg/mL) 1.001 (1.001-1.001) <0.001
Lp-PLA2 ( ng/mL) 1.003 (1.001 -1.006) 0.031
LP(a) (mg/L) 1.001 (1.000-1.002) 0.015
CHD clinical phenotype

Stable coronary heart disease - - -

STEMI 1.359 (0.868 -2.128) 0.181

NSTEMI 2.788 (1.584-4.906) <0.001

Unstable angina 1.331 (0.758 -2.338) 0.320
Number of coronary artery lesions

Single vessel disease - - -

Multiple vessel disease 2.440 (1.762 -3.379) <0.001
Gensini score 1.013 (1.001 -1.025) 0.035
The history of statin use

No - - -

Yes 0.541 (0.405-0.723) <0.001

2.4 FIZEREBMHE ETIHELHEE Cox
[ U9 437 i 2 4 O T <7 Tt DR 36 ) e 41) 2k 51 7
DAY, AR B A 728 S A BU(E B4 28 7K P 24 4 R
TAHR B PEA AR, i 5 2R i A S VTS 3R A
SPESY, ) R L, 5 1323 A AR R A BRI 22
FR B A] S CHD 5 A1 & 4E MACE (4
H(#3) o

2.5 F&EEBARME. — B R IEKRIE BT
i EREARESME ROC 4k WoR 1 ZE I 2R 4R R g ik
EPIIL KB CHD g 1 452 42/ 3 4F OS 1Y
AUCH(E 4) . YIgs&E 1 4 0S 1y AUC =0. 897,
95% CI: 0.852 ~0.941,2 4E OS #J AUC = 0. 885,
95% CI: 0. 848 ~ 0.923,3 4E OS [ AUC = 0.909,
95% CI: 0. 873 ~0.945; K yF4 1 4 0S ) AUC =
0.885,95% CI: 0. 812 ~0.958,2 & 0OS ) AUC =
0. 881,95% CI: 0.823 ~0.938,3 4 OS fJ AUC =
0.923,95% CI: 0. 868 ~0.978. T Il Zr4E e IF £
B CHD J8% 1 4R 2 4FF1 3 4F OS [ I [E] 46
PEAUC 35 > 0.7, FRBIH 2 - 2A R4 00 000 7
MHEIN L ( ] 5+ ] 6) fi 7 51 2 (1455 784 %) T 0 45
5 SEBRE OGBS, VIR RIS Brier 174334
<0.20, Hosmer-Lemeshow ¥ S LAY P {HYY >
0. 05, F W] A A HA B i) — 2tk . DCA 4k
(K7 E8) o, VIR 1 4F\2 453 AR BY¥ L
557 W AE B {HO. 05 ~0. 64.0. 06 ~0.94.0. 19 ~0. 98



° 1740 -

I EA KR FFIR Acta Universitatis Medicinalis Anhui

2025 Sep; 60(9)

SRl ES PRI

0 10 20 30 40 50 60
Points
Age
30 45 60 75 90
Yes
History of smoking
No
BNP
0 500 1000 1500 2000
Lp-PLA2
0 100 200 300 400 500
LP(a)

0 200 500 800

History of statin use No

Multiple vessel disease
Number of coronary artery

lesions Single vessel disease

Unstable angina NSTEMI

CHD clinical phenotype
Stable coronary STEMI
heart disease

Gensini score

Total points
0 20 40 60 80 100 120 140

Linear predictive value
2 -1 0 1 2

Probability of MACE occurrence in | year

0.1 02 03 040.50.60.70.8 0.9

Probability of MACE occurrence in 2 year
0.1 02 0.30.40.50.60.70.8 0.9

Probability of MACE occurrence in 3 year
0.30.40.50.60.70.8 0.9

E3 CHD £:#1.2.3 £ OS 34L& E

70 80 90 100

2500 3000 3500

160 180 200 220 240
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Construction and evaluation of a prognostic nomogram

prediction model for patients with coronary heart disease

based on Lp-PLA2,LP( a) , and clinical risk factors
Wang Tianqi, Hu Zeping, Zhu Xuetao

( Dept of Cardiology, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To construct and to validate a nomogram prediction model based on Lipoprotein-associated
phospholipase A2 ( Lp-PLA2) and Lipoprotein( a)
events ( MACE) in patients with coronary heart disease ( CHD) . Methods

[LP( a) ] for predicting the risk of major adverse cardiovascular
A retrospective analysis was conducted
on the clinical data of 442 patients with coronary heart disease ( CHD) . Among them, 411 patients who completed
follow-up were randomly divided into a training set ( 288 cases) and a validation set ( 123 cases) at a 7 : 3 ratio.

Independent risk factors for major adverse cardiovascular events ( MACE) in CHD patients were screened through
Lasso regression analysis and Cox regression analysis, and a nomogram prediction model was constructed. The pre—
dictive performance of the model was evaluated using time-dependent receiver operating characteristic curves
( ROC) , calibration curves, and decision curve analysis. Results Variables were screened through Lasso regres—

sion and Cox regression analysis. The final model included nine independent predictors, namely age, smoking his—

tory, clinical phenotype of CHD, the number of coronary artery lesions, Gensini score, BNP, Lp-PLA2, LP( a) ,
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and the history of statin use. The area under the ROC curve in the training set was 0. 897, 0. 885, and 0. 909 at 1,
2, and 3 years, respectively; The area under the ROC curve in the validation set was 0. 885, 0. 881, and 0. 923 at
1, 2, and 3 years, respectively. These results demonstrated that the model had excellent discriminatory power. The
calibration curves and decision curves demonstrated that the model had high clinical practicality in predicting the
occurrence of MACE in CHD patients. Conclusion The nomogram prediction model based on LP-PLA2, LP( a)

and other risk factors provides an effective tool for the prognosis assessment of CHD patients, facilitating the early i—
dentification of high—isk patients and enabling individualized intervention.

Key words lipoprotein-associated phospholipase A2; lipoprotein ( a) ; coronary heart disease; nomogram; prog—
nostic prediction model; risk factor
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