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ABSTRACT

Objective The 1p/19q co-deletion mutation has been shown to be a biomarker for good prognosis and
treatment planning in patients with low-grade glioma (LGG). The aim of this study was to develop a
nomographic model combining clinical and magnetic resonance (MRI) radiomic features to predict
1p/19q co-deletion status. Method A retrospective study of 209 patients with pathologically confirmed
LGG from 2 different datasets from the Cancer Imaging Database; a dataset of 159 patients as training
and discovery dataset, and a dataset of 50 patients as validation data set. Radiomic features were first
extracted from T,- and T;-weighted post-contrast MRI resampling data using cubic interpolation. Then
Maximum Relevance Minimum Redundancy (mRMR) and Least Absolute Shrinkage and Selection
Operator (LASSO) are used to select features. We incorporated independent clinical features into
the radiomic feature model and formed a combined model (ie, a nomogram based on the radiomic
features). The performance of the joint model is compared with the performance of the other two
models. Receiver operating characteristic (ROC) analysis was used to evaluate model performance
on training and validation datasets, and clinical utility index (CUI) was calculated. The distribution
and correlation of selected features were analyzed. Resuft We combined mRMR and LASSO analysis
to select the 14 best radiomic features to construct the final predictive model. The radiomics score
(Radscore) between the two groups was significantly different between patients with 1p/19q coding
co-deletion mutations and 1p/19q noncoding co-deletion patients (training cohort: P<0.0001;
validation cohort: <0.0001). 1 clinical feature was retained and contributed as a clinical feature model.
The nomogram model combining clinical features and Radscore demonstrated better sensitivity
and discrimination in predicting 1p/19q coding co-deletion mutations compared to the radiomics
signature model alone (sensitivity: training cohort: 0.91, validation cohort : 0.83; AUC: training cohort:
0.93, validation cohort: 0.93). The CUI shows that the model achieves satisfactory plus and minus
values. Our final model achieved 100% and 80% accuracy on the training set and external test set,
respectively. Conclusion This study demonstrates that, with a combined model, we can identify 1p/19q
coding deletion status in LGG-diagnosed patients to better manage and address the shortcomings of
invasive gold-standard testing in clinical practice.
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Model ERE RYE REE FRIEFAME FRIEFAE
JIZRE&E1 Radiomics  0.8679245 0.9607843  0.7017544 0.8521739 0.9090909
MiA£&2  Radiomics  0.8000000 1.0000000  0.6000000 0.7142857 1.0000000
JIZRE&3  Clinics 0.6981132 0.8375000  0.5569620 0.6568627 0.7719298
MiA&4  Clinics 0.7600000 0.6969697  0.8823529 0.9200000 0.6000000
JIZREES5 Nomogram 0.8867925 09117647  0.8421053 0.9117647 0.8421053
MiAEE6 Nomogram 0.9000000 0.8333333  1.0000000 1.0000000 0.8000000
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