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[ Abstract] Objective To investigate the diagnostic value of magnetocardiography (MCG) in assessing the severity of coronary
microvascular dysfunction (CMVD). Methods The consecutive patients hospitalized for exertional chest pain in the Department of
Cardiology, First Medical Center of Chinese PLA General Hospital between September 2022 and March 2025 were enrolled. All patients
underwent coronary angiography and MCG. Coronary angiography images were analyzed for Murray-law-based quantitative flow ratio
(QFR) and angio-based microvascular resistance ( AMR). Patients with coronary artery stenosis < 50%, QFR>0.8, and AMR >
250 (mmHg « s)/m (1 mmHg=0. 133 kPa) were included in the study as CMVD, and their clinical data were collected. They were
randomly divided into a training group (n=303) and a validation group (n=60) using a random number table. Statistical analysis was
conducted using SPSS (28.0.1.1). According to the data types, ¢ test, Wilcoxon test or X* test was used for inter-group comparisons.
Spearman correlation coefficients were used to screen parameters strongly associated with CMVD, and a multivariate linear regression
model was constructed and validated. Results Hypertension, glycosylated hemoglobin Ale (HbAlc), electrocardiographic QTc, echo-
cardiographic A-wave peak, MCG parameters ( R-wave/T-wave of maximum magnetic field values, maximum R-wave current density, and
sum of positive magnetic pole positions during TT-interval) were associated with AMR (P<0.05). Variance analysis of the multivariate

linear regression model showed a significant correlation between the variables and the severity of CMVD ( P<0.001). Coefficient testing
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of regression analysis revealed that A peak (8=52.44, P=0.049), maximum R-wave current density (8=36.70, P=0.023), and the
sum of positive magnetic pole positions during TT-interval (8=0.895, P=0.003) had significant independent and positive effects on

AMR. The model achieved an accuracy of 71. 7% in predicting CMVD severity in the validation group, with a comparison of predicted

versus actual AMR curves showing consistent overall trends. Conclusion The predictive model integrating clinical data and MCG parameters

can be used to evaluate the CMVD severity.
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Table 1~ Comparison of baseline data between two groups

Item Training group(n=303) Validation group(n=60) P value
Male[ n( %) ] 209(69.0) 39(65.0) 0.522
Age[ years, M(Q,, Q3) ] 60.54(54.00,68.00) 61.08(53.75,67.00) 0.871
Hypertension[ n (%) ] 188(62.0) 31(51.7) 0.126
T2DM[ n(%) ] 84(27.7) 25(41.7) 0.033
Smoking[ n( %) ] 113(37.3) 25(41.7) 0.536
LVEF[ %, M(Q,, Q3)] 62.19(59.00,66.00) 62.67(58.00,68.00) 0.323
Heart rate[ beats/min, M(Q,, Q3)] 79.14(72.00,85.75) 81.38(72.75,90.00) 0.132
SBP[ mmHg, M(Q,, Q3)] 133.53(124.00,143.75) 131.95(119.50,143.50) 0.505
DBP[ mmHg, M(Q,, 0;)] 77.78(70.00,86.00) 76.47(68.50,83.50) 0.355
BMI[ kg/m?, M(Q,, 0;)] 25.51(23.40,27.30) 25.07(23.00,26.40) 0.252
BNP[ng/ml, M(Q,, Q;)] 150.87(20.05,126.03) 289.18(26.13,133.90) 0.741
Blood glucose[ mmol/L, M(Q,, Q5) ] 5.78(4.70,6.41) 6.17(4.94,7.07) 0.056
HbAlc[ %, M(Q,, Q3)] 6.32(5.80,6.32) 6.59(5.88,7.05) 0.078
BUN[ mmol/L, M(Q,, Q3) ] 5.43(4.34,6.15) 5.55(4.55,6.21) 0.673
SCr[ wmol/L, M(Q,, Q3)] 79.25(65.28,87.88) 82.67(64.8,82.05) 0.140
UA[ pmol/L, M(Q,, Q3)] 336.11(279.50,383.10) 321.34(277.78,372.05) 0.604
TC[ mmol/L, M(Q,, Q3) ] 3.90(3.20,4.50) 3.87(3.23,4.54) 0.819
TG mmol/L, M(Q,, Q3)] 1.66(1.07,1.99) 1.61(1.07,2.02) 0.920
HDL-C[ mmol/L, M(Q,, Q)] 1.11(0.93,1.22) 1.09(0.92,1.20) 0.790
LDL-C[ mmol/L, M(Q,, Q5)] 2.35(1.70,2.86) 2.33(1.76,2.93) 0.840
Lp(a) [ mmol/L, M(Q,, Q3)] 30.17(24.72,30.14) 28.10(19.43,30.14) 0.454
CRP[mg/ml, M(Q,, Q3)] 0.19(0.10,0.19) 0.23(0.10,0.19) 0.715

T2DM: type 2 diabetes mellitus; LVEF; left ventricular ejection fraction; SBP : systolic blood pressure; DBP: diastolic blood pressure; BMI: body mass

index; BNP: B-type natriuretic peptide; HbAlc: glycosylated hemoglobin Alc; BUN: blood urea nitrogen; SCr: serum creatinine; UA; uric acid; TC:

total cholesterol; TG triglycerides; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; Lp(a) : lipoprotein(a) ;

CRP: C-reactive protein. 1 mmHg=0. 133 kPa.



- 244 -

HEEF LR EPRZAGE 206454 A 28 H 4525 % 254 Chin ] Mult Organ Dis Elderly, Vol.25, No.4, Apr 28, 2026

®2 5 AMR EFEZMEXMEMIEKRR MCG 1517
Table 2 Clinical and MCG parameters significantly
associated with AMR

Factor r P value
Hypertension 0.153 0.008
HbAlc 0.128 0.026
QTc 0.150 0.009
A velocity 0.146 0.011
RTPMFR -0.140 0.015
RW-PCD 0.128 0.026
STTIPMP 0.135 0.019

AMR; angio-based microvascular resistance; MCG: magnetocardiography;
HbAlc: glycosylated hemoglobin Alc; A velocity: A peak velocity in
echocardiography; RTPMFR; R/T peak magnetic field ratio; RW-PCD
R-wave peak current density; STTIPMP: summation of T-T interval
positive magnetic poles.
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Table 3 Coefficient test results of regression analysis

) Multicollinearity
Factor B Standardized B t P value

Tolerance VIF
Constant 404.554 - 5.713 0.000 - -
Hypertension 15.527 0.109 1.911 0.057 0.958 1.044
HbAlc 4.839 0.061 1.048 0.295 0.921 1.086
QTe 0.099 0.036 0.634 0.527 0.960 1.042
A velocity 52.441 0.113 1.979 0.049 0.949 1.054
RTPMFR -0.619 -0.051 -0.712 0.477 0.605 1.652
RW-PCD 36.704 0.133 2.289 0.023 0.916 1.091
STTIPMP 0.895 0.206 2.970 0.003 0.647 1.546

HbAlc: glycosylated hemoglobin Alc; VIF: variance inflation factor; A velocity: A peak velocity in echocardiography; RTPMFR: R/T peak magnetic

field ratio; RW-PCD: R-wave peak current density; STTIPMP: summation of T-T interval positive magnetic poles.
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Table 4 RXC table of predicted vs actual CMVD severity

Actual CMVD Predicted CMVD severity

) Total
severity Normal Mild  Moderate  Severe
Normal 23 2 0 0 25
Mild 3 20 0 0 23
Moderate 0 8 0 0
Severe 0 0 0 4
Total 26 34 0 0 60

CMVD: coronary microvascular dysfunction.
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Figure 1 Comparison between predicted and actual AMR

values in the validation group

AMR : angio-based microvascular resistance. 1 mmHg=0. 133 kPa.
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