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Tumor Growth Modeling: Survival

1500
Survival

death
1000

detection level

4 200 400 600 800 1000
Time

ety TV Initial Tumor Volume

initial growth rate constant
a deceleration rate constant

A
Gompertz: TV =TV, - ea”

CERTARAD e J—

Tumor Growth Modeling: Clinical Scenario
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Preclinical Scenario: Xenografts

¢ Xenograft models are in vivo models to establish antitumor

activity of compounds in drug discovery process

o Human tumor fragments are subcutaneously implanted into the flank

of nude or severe combined immunodeficient mice
o Xenograft mice develop human solid tumors

> Once the tumors have reached a predefined size (~100-300 mm?), the
mice are randomized to different treatment groups (one placebo

group)

, Doses are given and tumor size is measured over a period of time

¢ Tumor dimensions are measured with caliper
o Tumor volume estimated from length and width
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Preclinical Models: Typical Modeling Strategy

¢ Pharmacokinetics
o Only Satellite PK measurements in study
o PK partis frozen in PK/PD model
¢ Tumor dynamics is modeled in two stages
o Tumor aggressiveness and resistance estimated on control group

o Drug induced decay estimated on all treatment groups
- Rank order compounds on antitumor potency
- Sensitivity analysis performed on PD parameters

¢ Simulations
o Testing of new dose levels and regimens
o Eventually scale to first dose in human
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Models of Tumor Growth/Kill: Objective

¢ Characterize tumor growth/kill using three different models:
o Gompertz - TGI
o Simeoni
> PD43: Jumbe
¢ Find estimates for:
> Tumor growth rate
o Tumor kill rate
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PK32: Exploratory Data Analysis

¢ Linear plot of tumor volume versus time
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Building Gompertz Model: Built-in Options
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Building Gompertz Model - textual
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Simeoni Model

¢ Empirical models (e.g. Gompertz) are only describing tumor

growth/kill

o Expect parameter change upon dose level or regimen changes
* Mechanistic models consider systems biology

o Different cell populations

o Cell-cycle kinetics

o Biochemical processes

» But require a lot of assumptions and/or experimental observations

¢ Simeoni model as compromise of a semi-mechanistic model

o Less assumptions

o Requires only typical preclinical data
. PK
> Tumor growth curves
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Simeoni Model

Simeoni Model in PML
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PD43: Jumbe Model PD43: Jumbe Model in PML
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Initial Estimates for either model
¢ Use Initial Estimates Tab
¢ You can derive initial estimates from sensitivity analysis:
o Switch to Population mode
o Go to Run Options Tab
o Select Profile as Run Mode:
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PD43: Results PDA43: Results
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PK43: Summary

¢ Tumor Growth/Kill Models

Gompertz
Classic equation
Empirical
Single growth phase: exponential
Drug effects the total tumor volume
Drug induced decay expressed by proportional factor
Simeoni
Widely used
Semi-mechanistic
Two different growth phases: exponential and linear
Differentiates proliferating cells from dying ones
Drug induced decay expressed by proportional factor

Questions?

Jumbe
Semi-mechanistic
Single growth phase: exponential
Differentiates proliferating cells from dying ones
Drug induced decay expressed with saturable function
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New PML Library: NONMEM-2-PML New PML Library: NONMEM-2-PML

* https://support.certara.com/forums/forum/35-nime-nonmem-
model-comparisons/
n PK 2 compartment oral with Disease State covariate on V and CL

MLME-NQNMEM model comparisans
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Coming up...

Modeling PK/PD Systems with
Distributed Delays

Speaker(s): Wojciech Krzyzanski
Date: May 16, 2017

Time: 11 am EST

Duration: 1 hour

Modeling Inhibition of Enzyme Activity by Means of Turnover
Construction of a mechanistic turnover model

April 27, 2017 | 10am EST

Presenter: Chris Meh!
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Coming up...
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