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ABSTRACT

Objective To establish and validate CT spectroscopy and its omics model to predict the expression of
fibroblast activating protein (FAP) in pancreatic ductal adenocarcinoma (PDAC). Methods The data of
175 patients with PDAC from August 2021 to October 2022 were retrospectively analyzed. The enrolled
patients were randomly divided into the training set (n=122) and the test set (n=53) according to the
ratio of 7:3. According to the expression of FAP, the patients were divided into low expression group and
high expression group. Logistic regression analysis of clinical covariates; Intra-group correlation coefficient
(ICC) and linear correlation test, LASSO regression K-fold cross-validation was established to screen the
best features, support vector machine (SVM) was constructed to construct the image omics labels, and
Wilcoxon was used to test the differences. Logistic regression was used to construct a visual nomogram
model. ROC evaluated the differentiation, calibration curve evaluated the accuracy, and decision curve
evaluated the clinical benefit. Results Training set low expression group (n=76), high expression group
(n=46), verification set low expression group (n=30), high expression group (n=23), there was no significant
difference between the training set and the verification set (P>0.05), and the data were comparable.
Risk factors for low expression of FAP were low differentiation, lymphovascular space infiltration (LVSI),
pancreatic duct amputation and dilation, choledochotomy and dilation, vascular invasion, the protective
factor was pancreatic head. Thirteen features of imaging omics tags were selected (ICC > 0.750), and there
was a significant difference between radiotherapy resistance group and radiotherapy sensitive group
(P<0.05). The nomogram model (AUC: 0.828, 95%Cl: 0.762~0.869), a sensitivity of 71.09%, a specificity
of 71.52%, and an accuracy of 72.03%. Calibration curve analysis shows that the fitting effect of the
nomogram model is remarkable. Model net benefits were much higher than imaging and clinical features.
Conclusion Thirteen optimal features were extracted, and the nomogram model constructed by CT imaging
combined with clinical covariates successfully predicted the tumor immune microenvironment, which
could be used to predict prognosis and guide targeted therapy.

Keywords: Spectral CT Imaging; Radiomics; Pancreatic Ductal Adenocarcinoma; Fibroblast Activation
Protein
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