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[ ABSTRACT] Aim  To investigate the predictive value of a backpropagation artificial neural network ( BPNN)
model based on novel inflammatory factors for the severity grading of coronary artery lesions in patients with acute ST-seg-

Methods
Cardiac Center of First Affiliated Hospital of Xinjiang Medical University from January 2022 to October 2024 were enrolled

ment elevation myocardial infarction (STEMI). A total of 234 patients with acute STEMI admitted to the

as study subjects.  They were randomly divided into a training set (164 cases) and a test set (70 cases) at a7 : 3 ratio.
Based on the severity grading of coronary artery lesions ( SYNTAX score) , the training set was further classified into a low-
risk group (0 ~22 points) with 54 cases (32.9% ), a medium-risk group (23 ~32 points) with 62 cases (37.8% ), and
a high-risk group ( =33 points) with 48 cases (29.3% ). General clinical data, serum inflammatory factors (high sensi-
tivity C-reactive protein (hs-CRP) , interleukin-6(IL-6) , tumor necrosis factor-a( TNF-a) ) , and novel inflammatory fac-
tors ( neutrophil-to-lymphocyte ratio ( NLR ), platelet-to-lymphocyte ratio ( PLR ), pan-immune inflammation value
(PIV), systemic immune-inflammation index (SI)) were compared among three groups of acute STEMI patients in the
training set.  Multivariate ordinal Logistic regression analysis was used to identify independent predictors of coronary artery
lesion severity grading in acute STEMI patients.  Random forest models and BPNN models were constructed, and the pre-
dictive performance of the models was evaluated using the area under the curve (AUC) from ROC curve analysis, as well
as accuracy, sensitivity, and specificity calculated from the confusion matrix. Results Multivariate ordinal Logistic
regression analysis showed that the triglyceride-glucose index (TyG), hs-CRP, and PIV were independent predictors of
coronary artery lesion severity grading in acute STEMI patients ( P<0.05). Based on these three independent predictors,
random forest models and BPNN models were constructed to predict the severity grading of coronary artery lesions in acute

STEMI patients.
dicting high-risk, medium-risk, low-risk, and overall out-of-bag data stabilized at 15.3% , 19.2% , 30.5% and 21.4% ,

The random forest model showed that when 2 654 decision trees were generated, the error rates for pre-
respectively, indicating stable accuracy of the model. ~ Hyperparameter tuning of the BPNN model was performed using 5-
fold cross-validation and grid search, and the optimal parameter combination was identified as follows: the network topology
of the BPNN was 3-4-2-3, the maximum number of iterations was 10", and the learning rate was 0. 5, at which the average
accuracy reached a maximum of 84.3% . Finally, after 201 935 iterations of weight updates, the loss function reached a
minimum value of 20. 659 917. In the training set, the AUC of the BPNN model for predicting high-risk, medium-risk,
and low-risk was increased by 6.5% , 8.9% and 8.3% , respectively, compared with the random forest model (all P<
0.05).
5.2% ,9.4% and 13. 4% , respectively, compared with the random forest model (all P<0.05).

test sets, the sensitivity, specificity, and accuracy of the BPNN model for predicting high-risk , medium-risk, and low-risk

In the test set, the AUC of the BPNN model for predicting high-risk, medium-risk, and low-risk was increased by
In both the training and
were higher than those of the random forest model. Conclusion Both the BPNN model and the random forest model
constructed based on TyG, hs-CRP, and PIV exhibit good predictive efficacy for the severity grading of coronary artery le-
sions in acute STEMI patients, and the BPNN model outperforms the random forest model.
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F 1. EE3IHBE-MIGRFLRELE

Table 1. Comparison of general clinical data among three groups of patients in the training set

I H RfEd (n=54) P (n=62) G (n=48) F/* P

RS % 55.3%6.8 56.7+7.2 57.4+7.2 0.435 0.576
B[ (%) ] 34/20 38/24 31/17 0.321 0.714
BML/ ( kg/m?) 23.642.4 24.3+2.2 24.942.7 0.654 0. 467
F /[ (% ) ] 35(64.8) 45(72.6) 34(70.8) 0.478 0.625
2 FUME R/ [ (% ) ] 15(27.8) 32(51.6)" 30(62.5)" 5.698 0.025
AR/ [ 5] ( % ) ] 13(24.1) 17(27.4) 20(41.7) 1.665 0.289
WA/ [ (% ) ] 25(46.3) 30(48.4) 21(43.8) 0.439 0.673
LVEF/% 57.4%3.5 54.7+3.8 52.2+4.1 1.487 0.256
IfiL#%/ ( mmol/L) 8.1£1.3 9.8+1.2° 11.6+1.5" 3.678 0.017
TG/ (mmol/L) 2.30.4 2.920.5" 3.7+0.5° 2.574 0.038
TC/ (mmol/L) 5.5+0.7 5.8+0.8 6.00.9 1.156 0.194
LDL/ ( mmol/L) 3.220.3 3.420.4 3.620.5 0.367 0. 664
HDL/ ( mmol/L) 0.820.1 0.820.2 0.720.1 0.218 0.793
hs-cTnl/ (ng/L) 145.7+25.1 150. 8+26.9 156.4+27.9 1.786 0.075
CK-MB/ (pg/L) 7.7%2.1 7.822.0 7.922.1 1.249 0.286
Myo/ ( wg/L) 96.8+20.5 102.3£21.3 106.9£21.5 1.634 0.093
TyG 1.1£0.2 1.4+0.3" 2.0+0.4" 4.587 0.011
BNP/(ng/L) 112.6+16.8 118.7+17.9 126.7£17.5 1.489 0.126

a4 P<0.05, SKfE4 ik,
2.2 g 3 AEEMFRERFKELE
YIZkEE 3 413 hs-CRP SII DL} PIV [b#%, 2%
SHEAG %3 X (P<0.05), H hs-CRP fEH
106 2H RN A 20 43 0 B AR fe 4 T v 15. 9% F167.3%
(4 P<0.05) ,SII 7 £ 25 Fil =5 15 20 o0 A e 41

T 6. 5% F113. 3% (] P<0.05) ,PIV 7EH & 2H Fil
i fE2H 53 M B AR AE T = 22 2% Fl 46. 5% (34 P<
0.05), i3 4 11.-6 TNF-a [NLR LA}z PLR [t
B ESBITGIEE X (P>0.05;%2)
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®2. GE3ABEMBERERFAELRE

Table 2. Comparison of serum inflammatory factor levels among three groups of patients in the training set

T H RfG2H (n=54) PG (n=62) FfEH (n=48) F P

hs-CRP/ (mg/L) 11.3+2.4 13.3£2.5° 18.9+2.6° 6.789 <0.001
1L-6/ (ng/L) 0.46+0.09 0.48+0. 10 0.50+0. 11 0.436 0.556
TNF-o/ (ng/L) 4.5+0.6 4.8+0.7 5.240.7 1.346 0.146
NLR 4.4%0.5 4.7+0.6 4.9+0.7 0.779 0.369
PLR 213.4%23.5 220.8+24.8 227.6+27.3 0.926 0.234
sl 687.6+45.3 732.4£50. 2 778.9+55. 3" 4.668 0.011
PIV 327.4+35.6 400.2+38.9° 479.7+42.3 6.927° <0. 001

Ha b P<0.05, SLfEH L,

2.3 BNEEBRIKFEEERESRNSEH
Z8F Logistic BlIRo#r

DR e R 2 ok s 722 1 o AR B 43 2y PR AR
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MKE (SEBR{E) (TG (SEBR{E) .\ TyG ( SEFR{E) | hs-
CRP ( SEZPRME) (ST SEPRME) LA PIV(SEPR{E) M A
A ARAZHZEA T Logistic [FIAMRAL 45 5L i
/8, TyG hs-CRP L& PIV Ay %t STEMI 2 IR
B s A8 " E R B A3 G i 37 T PR 2R (P<0.05)
o PIV B30 100 A B, S8 4R 20 ko 28
ERERM 1 AR RERN N 4.358 £5 (OR =
5.358,95% CI:1. 698 ~ 12. 559 ,P<0. 001 ;%% 3) ,

*3. MNEEBRIKFETERES RN
ZEEHF Logistic B35 47
Table 3. Multivariate ordinal Logistic regression analysis
for predicting the severity grading of coronary

artery lesions in patients

B B SE  Wald P OR 95% CI

TyG 0.545 0.121 5.889 0.024 2.116 1.232~3.586
hs-CRP  0.723 0.134 6.789 0.011 2.581 1.297 ~4.332
PIV 1.678 0.345 13.558 <0.001 5.358 1.698 ~12.559
WHOH -1.489 0.397 13.558 <0.001

2.4 BENAFRWIRBEIRME

LTS TP 2 TyG hs-CRP L)} PIV, k2t
BEALARARAE R R B PR E T A 13 1
LEHNEE . 1 R T RE AL AL T SR S ik
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Figure 1. Structural diagram of the random forest model
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Figure 3. Structural diagram of the BPNN model
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Figure 4. ROC curves of different machine learning
models for predicting the severity grading of coronary

artery lesions in the training set
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Figure 5. ROC curves of different machine learning
models for predicting the severity grading of coronary

artery lesions in the test set
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Table 4. AUC of different machine learning models for predicting the severity grading of coronary artery lesions in patients

e

e

LTS TR & fe

FEPMLARMBRS 248 0.743(95% CI:0.708 ~0.829)
MIXE  0.693(95% CI:0.654 ~0.779)

BPNN 7 Y 0.805(95% CI:0.755 ~0.844)
M4 0.786(95% CI.0.724 ~0.837)

0.756(95% CI:0.715 ~0.832)
0.734(95% CI:0.689 ~0.811)
0.823(95% CI:0.776 ~0.853)
0.803(95% CI:0.756 ~0.842)

0.852(95% CI1.0.778 ~0.892)
0.806(95% CI:0.743 ~0.876)
0.907(95% CI:0.836 ~0.942)
0.848(95% CI:0.811 ~0.914)
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Table 5. Sensitivity, specificity, and accuracy of different machine learning models for predicting the

severity grading of coronary artery lesions in patients
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