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[Abstract] Objective To evaluate magnetocardiography (MCG) in differentiating the electromagnetic features of
myocardial ischemia caused by aortic stenosis (AS) versus coronary heart disease (CHD). Methods In this prospective single-

center cohort study, 556 patients with suspected myocardial ischemia were enrolled. After grouping based on echocardiography and
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coronary angiography findings, 30 patients with AS and 111 patients with CHD were identified. Baseline characteristics were first
compared between the two groups. Subsequently, magnetocardiography (MCG) parameters were extracted, the weighted LASSO
regression with Bootstrap validation was used to select key features. A binary logistic regression model was then constructed to
discriminate AS from CHD. Model performance was assessed by the area under the curve (AUC), S-fold cross-validation, calibration
curve, and the Hosmer-Lemeshow test. Results  Significant differences were observed between the AS and CHD groups in age and
cardiac function parameters, including N-terminal pro B-type natriuretic peptide (NT-proBNP) and left ventricular ejection fraction
(LVEF) (P<0.0S). The model incorporated five MCG parameters: the mean negative magnetic pole eccentricity in the RS segment,
the magnetic pole dispersion at the R-wave peak, the magnetic dipole center trajectory distribution in the QR segment, the mean
dipole moment in the TT segment, and the magnetic field angle at the T-wave peak. It achieved an AUC of 0.881 (95%CI 0.817 -
0.946) in the complete dataset, with 84.68% sensitivity and 80.00% specificity. The mean AUC from cross-validation was 0.836. No
A model based on specific MCG

parameters effectively differentiates AS from CHD by quantifying distinct electrophysiological patterns, offering a novel insight for

significant calibration deviation was found (Hosmer-Lemeshow test, P=0.228). Conclusions

the etiological diagnosis of angina pectoris.
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55 56 0> 9 (coronary heart disease, CHD) £ # A M,
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Fig.1 Flowchart of participant enrollment and exclusion
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Tab.1 Comparison of baseline data between two groups

i H KT (n=141) AS 2 (n=30) CHD 4 (n=111) P

NEE Sy

PEII [151] (%)) 0.446
5 104(73.8) 20(66.7) 84(75.7)
'S 37(26.2) 10(33.3) 27(24.3)

AR (4, xts) 63.9+10.9 72.6+9.0 61.5+10.2 <0.001

BMI(kg/m? x+s) 24.9+3.1 24.743.2 25.043.1 0.666

AN IRESESE SRETCH)
I 90(63.8) 19(63.3) 71(64.0) >0.999
WERS 47(33.3) 13(43.3) 34(30.6) 0.275
R AR 37(26.2) 8(26.7) 29(26.1) >0.999
M PE R TR 4 2(1.4) 1(3.3) 1(0.9) 0.897
A 58(41.1) 12(40.0) 46(41.4) >0.999
WUEF [ wmol/L, M(Q,, Q,)] 43.4(40.6,47.0) 80.0(70.4, 88.3) 42.2(39.9,44.5) <0.001
ML M [g/L, M(Q, Q)] 136.0(126.0, 147.0) 131.5(119.0, 141.8) 136.0(129.0, 147.0) 0.050
WS ZE 4 Tlng/ml, M(Q,, Q,)] 0.009(0.007,0.014) 0.018(0.011, 0.026) 0.009(0.006, 0.012)) <0.001
NT-proBNP[pg/ml, M(Q,, Q,)] 83.4(23.9, 342.5) 984.3(242.8,2246.3) 51.8(18.7,122.3) <0.001
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P34 nQFRIM(Q,, Q)]

mm, M(Q,, Q,)
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0.75(0.57,1.03) 0.73(0.63,0.84) 0.986
58.5(55.3,61.5) 63.0(59.0, 66.0) 0.001
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Fig.2 Screening process of MCG feature variables for discriminating between AS and CHD patients based on weighted LASSO regression

combined with Bootstrap stability selection
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Tab.2 Multivariate binary logistic regression analysis of differences between AS and CHD using magnetocardiography (MCG)
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Fig.3 ROC curves of the magnetocardiography (MCG)-based
model for differentiating AS from CHD
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Fig.4 Calibration curve of the AS versus CHD discrimination

model based on S-fold cross-validation
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