AbstractlD:6624Title: Predictionof lung Radiationinduced Pneumonitisisingthe
supportvectormachire algorithm

Purpose: To build andtesta SupportVector Machine(SVM) modelto predict the ocaurrenceof lung radiaton-inducedGrade2+
pneumonitis. SVM is a sophisticéed statsticaltechriquethatis capableof usingcomplexhypersurécesto separatehe cass with and
without pneunonitis.

Method and Materials: Two SVM models werebuilt using datafrom 235 patentswith lung cancertreatedusing radiotherapy(34
diagnogdwith pneumortis). One model (SVMa) selectednput featuresfrom all dosevolume andnondosefactors For comparison,
the other model(SVMgosd Selectednput featuresonly from lung dosevolumefactors.Themodelswerebuilt with in-housedevebped
softwaretha employeda unique strategyto sequentiall add/renove'subsitute featuresThe SYM modek weretestedusingten-fold
crossvalidation, wherin 1/10" of the datawere testedjn turn, usingthe modelbuilt with theremainng 9/10" of thedaa.

Results: Theinputfeauresselectedto build SVM,, werethelung gereraized equivalent uniform dose (EUD) with exponerg a=1.2,
13, 1.4, chemdherafy prior to radioherapy (yes/no), tumor locaion (cental/peipheral), gender, and histology
(adenoarcinomdother; small cel/other). Theinput featuresfor SVM gose Were EUD a = 1.1, 1.3, 1.4, lung volume receving > 48 Gy
(Vv48), and V50. Both mocels sdected EUD a= 1 (EUD a=1 is the meanlungdose which frequenty appearssa strong predictor of
radiation pneunonitis in literature). The areaunder the crossvalidaed SVM 4 Receiver Operaing Charectelistics curve was 0.76
(sensitvity/specificity= 74%/75%),comparedto the correspndingSVMgese areaof 0.71(sensitivity/spedficity = 68%/68%) SVMy
was statisti@ally superior(p=0.01), indicating that non-dosefeaturessignificantly contribue to separatingpaients with and without
pneunonitis.

Conclusions: The SVM model corstructedfrom doseand nonrdoseinput factorsis a valuableprospective tool for predictirg the
occurence of radiationinducedlung pneunonitis.



