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Purpose: To build andtesta SupportVector Machine(SVM) model to predict the occurrenceof lung radiation-inducedGrade2+
pneumonitis. SVM is a sophisticated statisticaltechniquethatis capableof usingcomplexhypersurfacesto separatethecases with and
without pneumonitis.

Method and Materi als: Two SVM models werebuilt using datafrom 235 patientswith lung cancertreatedusing radiotherapy(34
diagnosedwith pneumonitis). One model (SVMall) selectedinput featuresfrom all dose-volume andnon-dosefactors. For comparison,
the other model(SVMdose) selectedinput featuresonly from lung dose-volumefactors.Themodelswerebuilt with in-housedeveloped
softwarethat employeda uniquestrategyto sequentially add/remove/substitute features.TheSVM models weretestedusingten-fold
cross-validation,wherein 1/10th of thedatawere tested,in turn, usingthemodelbuilt with theremaining9/10th of thedata.

Results: Theinput featuresselectedto build SVMall werethelung generalized equivalent uniform dose (EUD) with exponents a=1.2,
1.3, 1.4, chemotherapy prior to radiotherapy (yes/no), tumor location (central/peripheral), gender, and histology
(adenocarcinoma/other;small cell/other). The input featuresfor SVM dose were EUD a = 1.1, 1.3, 1.4, lung volumereceiving > 48 Gy
(V48), and V50. Both modelsselectedEUD a≈ 1 (EUD a=1 is themeanlungdose, which frequently appearsasa strong predictor of
radiation pneumonitis in literature). The areaunder the cross-validated SVM all Receiver Operating Characteristics curve was 0.76
(sensitivity/specificity= 74%/75%),comparedto thecorrespondingSVMdose areaof 0.71(sensitivity/specific ity = 68%/68%). SVMall

wasstatistically superior(p=0.01), indicating that non-dosefeaturessignificantly contribute to separatingpatients with and without
pneumonitis.

Conclusions: The SVM model constructedfrom doseand non-doseinput factors is a valuableprospective tool for predicting the
occurrence of radiation-inducedlungpneumonitis.


