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Data Analyzed

Pooled clinical data from 118 studies
Data with stages > T2 were excluded.

Treatment doses were converted to
isocenters, 80% prescription was assumed
if unspecified.

For the data with unknown portion of T1,
50% was assumed.
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Model: LQL

3) LQ-Linear: BED = [

Model: USC

Models considered {1+ ), d<dr A
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2) Universal survival curve (USC):
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d: fraction dose; D: total dose BED = {
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Guerrero and Carlone, Med. Phys. 37, 417381 (2010)
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Model: MA-LQ Model: Regrowth
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Lung Cancer: TCP with the Regrowth model Lung Cancer: TCP with the Regrowth model Models Considered

Prediction for Indiana University SBRT trial in 3 fractions |

Model BED parameters | TCP
University of Colorado SBRT trial in 3 fractions s Q P T
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Data fitting Difference between T1 and T2 Fit to data w/ T1&T2
Local control rate: e ) * 3year LCR v.s. portion of T1 in mixed data: T1 portion
LeR = enfe™ ™ LR =1 = [ eTr dx LR D + LCR™o4el = fr « LCRy,™*%! + fr, » LCRy,™*%!,
Least x2 method was used to fit the clinical LCR data B 11 le (fTZ): portion of T1 (T2) patient w/ fT1+fTZ=1
2 1 . FYon
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The fitting considers goodness and sample size of each data point. portion of stage T1 patient
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Fits to T1 data Fits to T2 data Fits to All data

Fit with LQ, USC, MA-LQ, LQ-L, and regrowth models (para. ranges @CL=90%) . . . .
Fit with LQ, USC, MA-LQ, LQ-L, and regrowth models (para. ranges @CL=00%) Fit with LQ, USC, MALQ, LQ-L, and regrowth models (para. ranges @CL=90%)
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Fits to data w/ T1&T2 mixed Fits to data w/ T1&T2 mixed Model Parameters from fitting

* Simultaneous fit to all data w/ parameters for T1&T2 * LQ:ar, > ar,a/Br, > a/Pr, (paras @CL=90%) Model parameters @ 90% confidence level

(BED in left panel calc. with w/ T1 paras for plotting) EEEI T T
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Model predictions
Required prescription (physical dose) (Gy) predicted
based on the models considered

(Regrowth: Tx time 7d for 3fx, 14d for 5fx)

Model stage | 2-year LCR= 95% ic ( )
3fx 5 fx 3fx 5 fx

T1 | 39.2Gy | 44.0Gy | 450Gy | 50.9 Gy
T2 | 464Gy |53.7Gy | 462Gy | 53.5Gy
T1 39.6 Gy | 44.7 Gy
T2 | 434Gy |50.8Gy

La

T2 40.1 G 45.8 G

Discussion
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More Models

Int J Radiation Oncol Biol Phys, Vol 84, No. 3, pp. ¢379—¢384, 2012
Modeling Local Control After Hypofractionated
Stereotactic Body Radiation Therapy for Stage I
Non-Small Cell Lung Cancer: A Report From the Elekta
Collaborative Lung Research Group

Nitin Ohri, MD,* Maria Werner-Wasik, MD," Inga S. Grills, MD," José Belderbos, MD, PhD,
Andrew Hope, MD," Di Yan, DSc,' Larry L. Kestin, ! Matthias Guckenberger, MD,'
Jan-Jakob Sonke, PhD, Jean-Pierre Bissonnette, PhD," and Ying Xiao, PhD*

Medical Physics, Vol. 39, No. 1, January 2012

A inear-quadratic model reciprocal time pattern|
of radiation damage repair
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Summary

* Regrowth model seems yielding better fitting to the
data, fits yield large a /S for all models

* Models predict that the required physical doses are
39.2-41.0 (or 40.1 -46.4) Gy in 3 fractions in order to
achieve a 2-year local control of 95% for T1 (or T2)
lung cancer.




