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BACKGROUND

 Few studies have modeled tumor growth kinetics with a population approach and
across tumor types.

e The Gompertz model is a widely accepted model of tumor growth. Several studies
have reported a strong correlation between the two parameters of the model.

* Prediction of the time from cancer Iinitiation would have important clinical implications,
such as the determination of invisible metastasis at diagnosis.

OBJECTIVES

* Test the descriptive power of different tumor growth models within a population.

e Study the correlation between the parameters of the Gompertz model within a
population and define a novel, simplified model: the reduced Gompertz model.

* Use the estimated population parameters to perform individual predictions of tumor
initiation using Bayesian inference.

MATERIAL AND METHODS

Nonlinear mixed effects modeling®

Preclinical data
The expe.rlmental data comprised three ~2000- | - |
data sets: o % y; — f(zj.; o) -+ e,'-
* Breast data measured by volume (66 g 15001 /01 ~— ~—— ~—
animals) O 57 1% observation ~ structural model  error model
- S 1000 - f of |nd_|V|duaI I
* Breast data measured by fluorescence =2 1its at time §
(8 animals) > 500- - | | | .
e Lung tumor measured by volume (20 . 6' = uexp(n') n' ~ N, w) u fixed effects, n' random effects
animals) . S . _
Time (days) e = (01 + 0of(1; 6'))€] e~ N(0,1) combined error model
T th models’ Breast data measured by volume. Prediction of individual tumor age
umor growin moaeis The tumor age & of the individual i was determined taking into account only the last
Exponential Logistic Gompertz three measurements. It was found according to f( & 9) = Vinj, Where Vi, was the
av y av av(1_ V av a— Blo v Y volume of injected cells and 8' was estimated by:
ar dt K at J Vinj * Likelihood maximization (LM)
V() =V, V(t) =V, V(t) =V, * Bayesian inference’: the population parameter distribution was considered as prior

information. k-fold cross validation was performed (leave-one-out strategy).

RESULTS

Population analysis

Prediction of individual tumor age
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