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toxicity data and non-dosimetric risk factors

Purpose: In analyzing radiaton toxicity, clinical factorsandoccurrencedimesof toxicity maybe of significance.Yet thesefactorsare
notincorporatednto the convertiond Lyman NTCP modd. The purpose of this work wasto generalizehe Lymanmodel,
incorporatingcensorediime-to-eventdataandclinical risk factorsin addiion to dosevolumeeffects,andto applythe modelto
analysisof radiaton pneumoritis (RP).

Method and Materials: Clinical datawerecollected from lung cance patientstreated with radiotherapyfrom 1999to 2005.Grade>
3 RPwasthenormaltisste endpint, cen®redat patientdeathor lastfollow-up for patientswithoutRP.Multivariate analysesvere
usd first to identify significantclinical risk factorsfor RP that wereindependentof dosmetic quantities.A generalizedersion of the
Lymanmodelwasthendevebpedtha indudedimportantclinical factorsandthedistribuion of RPtimes.

Results: Amongthe 567 patientsavailablefor anaysis,thecrudeinciderce of grade> 3 RP was21% (118 ca®s),occuring manly
within thefirst8 monthspostthergyy, whenmanypatients succumbo disease. Smokinghabits anddosevolumeparametersvere
foundto affecttherisk of RP. The generaized Lyman model provideda significantly betterfit to datawhensmokingwastakeninto
account(P=0.005).Theestimeted lung-volume effect (theparaneter n in the Lymanmodel)wasfoundto be0.54,butwasnot
significanty differentfrom n=1, corsigentwith theimportanceof meanlung doseon therisk of RP. The genealizedmodd predicted
NTCP valuesthatwere up to 22 percentigepointsdifferentfrom thoseesimatedfrom afit of thestandad Lymanmodel.

Conclusion: Inclusionof non-dosimetic factorsandtime-to-eventdatacansignificantly impactthe predictionsof NTCP modelsthat
havebeenbasedhistorically sdely on dosevolumeeffects



