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Abstract Objective: To investigate the diagnostic value of radiomics analysis of pericoronary adipose tissue
(PCAT) captured by coronary computed tomography angiography (CCTA) combined with clinical and imaging
signature for stable angina(SA) and unstable angina(UA). Methods: The clinical and CCTA imaging data of 187
patients with angina pectoris, comprising of 92 SA patients and 95 UA patients, were retrospectively analyzed.
The patients were randomly divided into a training set(nz =130) and a validation set(n =57) using a ratio of 7: 3.
The fat attenuation index(FAI) model, three types of radiomics models[ right coronary artery(RCA), left anterior
descending artery(LAD), RCA combined with LAD(combined model) Jwere established by extracting and screen-
ing the radiomics features based on the proximal PCAT of RCA and LAD, and quantifying the FAI of the proxi-
mal RCA. The comprehensive model was developed using multifactorial logistic regression analysis to screen clini-
cal and imaging data, combined with Rad-score of the combined model. Two classifiers, logistic regression(LLR)
and random forest(RF), were used to construct each of the above five models. The discriminative performance of
the model was evaluated by receiver operating characteristic(ROC) curves, and the calibration curve was used to
evaluate its calibration degree. Results: The RCA combined with the LAD proximal PCAT screened 9 optimal ra-
diomics features to calculate Rad-scores, among which glycated hemoglobin Alc(HbAlc). presence of high-risk
plaques in the coronary tree(HRP) and Rad-scores were independent risk factors for diagnosing SA from UA. The

RF model had higher discriminatory performance than the LR model and was statistically significant in the valida-
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tion group(both P<C0. 05). Among the five models established with the classifier as RF, the area under the curve

(AUC) of three radiomics models and the comprehensive model were higher than those of the FAI model (both

P<C0.05). However, there was no significant difference in AUC among the three radiomics models. The AUC of
the comprehensive model training set(0. 89) was higher than the AUC of the combined model(0. 86, P=0.004).
The calibration curve showed that three types of radiomics models and the comprehensive model were well calibra-
ted. Conclusion: The CCTA-based PCAT radiomic model is superior to the FAI model for diagnosing UA. Combining
PCAT radiomics with clinical and imaging featuresCHbA1b, HRP) can further improve the diagnosis of UA.

Key words pericoronary adipose tissue; radiomics; angina pectoris; coronary computed tomography angiography
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Table 2 Image omics features, classification, filters and correlation coefficients screened by the image omics model
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I — Ak X IR/NAS 3 2 4 R BE RN DX 3 R B JE 0.023
AR K BE 58 A TR BE A 56 J B T M 0.018
I — LK B R 2 5 WREE TR /0N DX I8 P 7 B Ak —0.002
VA — A K B AN 14 ) 1 WREE R /N DX I 1 o v ST e —0.019
HOCAF BIE 1 R TR e A i AT VUAR I A —0.024
55 10 4L %K — B FL % 7 B Ak —0.024
I iz —Bir 4 S IEOALE R TRCAE —0.070
sigma-2. 0-mm- = 4k
Sy | LAD— H— AL IX BN 2 E KB /N XOIEUE F: /N HLH 28 4 0. 066
LAD— H— AL X BN 2 IR B /N XU JE R 0. 039
LAD— 24 %% TR e 1 i FL % 7 B Ak 0.025
LAD— K7 % R JBE TR/ DX I8 R T e A Mg 0.017
LAD— /I i #55 R B TR 71N DX 38k A P /NI HLH A5 4% 0.010
LAD— H—AK K BE R 2 4 R BE RN DX I8 R B hr T B AL —0.043
RCA— X} b JE BB IIR S 22 7P h 2R3 —0. 066
LAD— g Ji — B 5 4 [ TEOALE R URCA —0.070
sigma-2. 0-mm- =4k
RCA—H#{H — B 4 [ [EOALE R TRCAE —0.089
sigma-2. 0-mm- = %
F :RCA—:RCA j%ii PCAT 4 ; LAD— . LAD i 5ii PCAT R .
*x3 BREEZEHSHEEZEE logistic B35
Table 3 Univariate analysis and multivariate logistic regression analysis
5 g PR B Z [N % logistic [ 5587
t/y*/Z P OR 95%CI P
D g 2 4. 270 0. 039 1. 442 0.580~3.584 0.431
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o 5 B 18.630 <<0. 01 5. 541 2.648~11.593 <C0. 01
Rad-score —6.873 <C0.01 659. 140 73.817~5 855.735 <C0.01
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Figure 2 Dimensionality reduction(a)of image omics features by LASSO algorithm and feature retention(b)after screening
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Table 4 ROC curve analysis of FAI model,imagomics model and synthetic model in random forest model

Y2545 (130 1)) B UEEE (57 )
LI S T " P F P F
EL B¢ it BF T AN % 4 B e it B UNVANST 3
AUC BRE REE A e AUC BRSO REE AR e
Fiti AL 75
FAT#H  0.69(0.60~0.78) 0.55 0.71 0.63 0.66 0.55(0.40~0.71) 0.43 0.72 0.58 0.64
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