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Introduction

A Tumor Growth Inhibition (TGI) mode
the determinants of synergy between t

and probe compound concentration?. The curvature of the TSC function demonstrates a significant synergistic effect.

IS used to study the impact of ionizing radiation and exposure to a probe compound. The proposed model contains
ne two provocations. The Tumor Static Concentration (TSC) curve Is then generated as a function of radiation dose

-
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Methods Results
Xenograft data from a combination therapy experiment where mice Sample of fit for each treatment arm
were treated with ionizing radiation (IR) and/or a probe compound. Ten 1200/
mice made up each of the four treatment arms: Vehicle, radiation, |
compound, and radiation + compound. 1000}
= Compound (green) has little | Vehicle
, , , effect when given as single- . 800¢f
The model (Fig. 1) is an extension of the standard TGl model whe.re cells st Tad o (el hes & = |
go through damage states before final cell death. IR acts as an instant s & e S g0l
mass transfer between the healthy state and first damage state. The E |
compound stimulates both the natural- and the IR-induced death = Combined (purple) the effect ~ 100
prccesse& IS synergistic '
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The corresponding system of differential equations reads kg(day™) 0.17 2.8 Sialecieally ressanekile rnmes
dVv, ki (day™) 0.032 -
E — kgV1 — k. S4 (C)Vl — kIRR(D) S, (C)V1 Vo (mm?) - > . IVIo.deI succ.:essfully captured
dV > (G —~ - _1) o1 an interaction between
2 ir \GY — - aay : - radiation and drug exposure
—— = ki $1(O)V; + kigR(D) S,(C)Vy — ki V;
dt a(mL-ug™1) 0.56 -
" |nteraction (synergy
dv., — Interaction ( )
— =k, V, — ks b (mL - ug=) 0.12 64 parameter b varies greatly
dt s (%) 25 - across individuals
with
5:(C)=1+aC(, S,(C)=1+bC TSC curve for radiation + drug
A nonlinear mixed-effects approach based on the FOCE algorithm was
used to model the population?.
= TSC curve (blue) shows
Exposure profiles significant curvature
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Extended Tumor Static Concentration curve 4 Conclusions A
Condition for the tumor to be in stasis — the average growth rate > Radiation-modified TGl model successfully captures the data
of the main compartment is zero and interaction effect
1 (" > Signifi b h — vizualized b
- k —Jk. S (C) Ik R(D) S (C) dt = 0 IgniTicant synergy between the two treatments — vizualized by
TJ, Y fe =1 IR 2 the curvature of the TSC curve
A daily administration schedule gives for the average drug > _ o . _
concentration € and average radiation dose D The TSC concept helps in defining optimal concentration and
S dose ranges for the two drugs to achieve tumor shrinkage Y
k,—k,)—k.aC—krD—krbCD =0
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