AbstractID:7289Title: Estimdion of Tumor Control ProbabilityModel Parametes for
Early StageNon-SmaltCell Lung Cancer(NSCLQ)

Purpose:To estimateparametes for thetumorcontrol probability (TCP) modelbasel on
thelinearquadratt (LQ) cdl survivd formdism from publishedclinical datafor early
stageNSCLC andto investigatgpotentialoutcomeof alternde dosefractionation
schemes.

Method and Materials: A comprehensivditeratureseard wasperformecto identify
studiesreportinglocd control after conventiondy fractionated3DCRTand
hypofractionatedstereotadtic bodyradiationtherapy (SBRT) for T1-2NOMONSCLC.
Paameersof theLQ-based TCP modd wereestimatedby fitting the selectectlinical
datasés usingthe maximum likelihood method. Fits wereobtainedandcomparedor
threeversionsof the TCP model:without thetime effed, with anexponetial growth of
clonogers, andwith delayeal onsetof clonogenproliferation. Obtainedpaameter
edimateswereusedto compare differert fractionationschemeghattake advantae of
increa® in tumor controlasthe overall treament timeis reduced.

Resuls: A fit to theexponentid growth modelwassignificantly better (p < 0.0001) than
afit to themodelwith notime effed. Also,themodelwith delayedonsetprovideda
significantly bette fit (p = 0.014) to thedaathanthe exponentiagrowthmodel
assumingno delayin clonogenrepopulation.Parameter estimategor the modelwith
delayedonsetwere:a = 0.066 Gy™, o/f = 211 Gy, y = 1.85Gy/day, T, = 32.2days,andk
(thenumter of clonogers) = 6.3. Our analyss of differenthypofractionatedegiments
confirms observationdy othe's and suggess thata moderateeductionin the numberof
fractions(with theincreasen thedoseperfraction) mayresultin better tumorcontrol for
thesamelevel of late complicaions

Conclusion: Thedeived TCP modelparaneterestimatesnay proveusefulfor
biologically basedreament planningof Stagel NSCLC, espeially when
unconventionafractionationschemes, suchasin SBRT, are employed.



