AbstractlD: 6788 Title: Augmenting Lyman NTCP by adding the influence of non-
dose variables via decision trees: application to lung radiation-pneumonitis
prediction

Purmse

Developa model that augmentghe dosebasd parangtric Lyman NTCP formulation usng nonparametricdecision treesthat can
addtionally accountfor the influence of non-dosevariables. Apply andtestthe modelto predict Grade2+ lung radiotherapy (RT)
inducedpneumoniis.

Methods andMateriak:

The mocel was createdby sequatially comkning weighted submodds (prediction units) using a recent statisticd “boosting”
technique Boosting progressivelyimprovesmodel accuracywith the addiion of eachprediction unit. Each predictionunit was
composed of the sumof the Lyman NTCP (LNTCP) metric anda decisiontree. Thus,shortcomingsn the morerigidly parametric
dosebasel LNTCP metricwerecompensatebly decisbn trees which sdectedspecfic doseandnon-dosefeaturesto further separate
the injured-uninjured popuhktions The databaseised to createthe model conssted of 234 lung cancerpatientstreatedwith RT, of
whom 43 were diagnogd with pneumonits at followup. A realstic egimate of modelpredictive capabilitywasobtainedvia 10-fold
crossvalidation. To facilitate disseminaion, a simplified verson of the complexmodel structue was extracied from the cross
validaion results.

Results:

The crossvalidaied model ReceiverOperding Characteistics areaof 0.72 was significantly betterthanthe correpondirg LNTCP
areaof 0.63(p=0.005. Importart variablesextractedby the simplified modelwere:LNTCP, sex,histology,chemoherapy schedule
and treatment schedle. For a given patient radotherapy treatment plan, injury prediction was highes and lowest for the
combhations[pre-RT chemotleragy, oncedaily treamert, female sex]and[no pre-RT chemotherapynon-squanouscell histology],
respectively.Application of the simplified model to two examge patientsrevealsthat non-dose variablescan heavily influence
radiation-pneunonitis prediction(e.g.,3%-64%for various settirgs of non-dosevariables3.

Conclusions:

Radiationpneumoitis predidion was significanty improvedby adding the influence of nondose variablesto LymanNTCP. The
simplified modelhasaneadly interpretabie architectue thatcombines Lyman NTCP with a singledecisiontree




