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1 - Objective

Development of a dynamic PK/PD model to describe the anticancer effect of erlotinib in patient-derived LXFA 677 tumor xenograft mice as a function of drug concentration in tumor tissue

2 - Methods

Two independent experiments were conducted in female NMRI nu/nu mice implanted with human LXFA677 primary patient tumors. For assessing tumor growth inhibition, a repeated oral dose study with 100, 25, 6.25 mg/kg/d
of erlotinib was conducted. Tumor volume was monitored twice weekly during and after drug treatment and a sparse plasma PK sampling scheme (2 observations per mouse) was implemented (experiment I). In a second study
aiming to assess the drug distribution to the tumor tissue, a staggered sampling approach was applied. For each mouse, a single sampling time point for drug concentration in plasma and tumor was obtained after oral
administration of 100 mg/kg/d for single and repeated dose (experiment II). A dynamic PK/PD model was developed relating the time course of the tumor volume to the exposure in the tumor. Concentration in the tumor was
directly linked to the effect. Population analyses were performed using MONOLIX v3.2 [1].

Experiment | Experiment Il

Experiment | Experiment Il
Dose groups (mg/kg) 6.25/25/100 100

Number of mice 56 96

Rhythm of administration Repeated dose (28 days) Unique and repeated dose (5 days)

# PK samples in plasma 87 64

2 PK samples per mouse (plasma | 1 PK sample per mouse (plasma and

concentration only) tumor concentration) # PK samples in tumor 0 64

Day one or four (depending on the
rythm)

PK samples

Tumor size evaluation ~Every 3 days Tumor size evaluation 746 288

Table I: Experiment overview Table II: Dataset

3 - Results: PK modeling Experiment 11 KL: tumor growth rate 3 - Results: PKPD modeling Experiment |
VO initial tumor size

First step: Estimate PK parameters in Experiment |l where Theta: maximum tumor Fixed Random
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Alpha, Beta: interface KA (d1) 52
model parameters CL (Ld™ 0.968
Observed PK samples: decrease in efficacy Ve (L) 0.0848
vt (L) 0.0558
Q(Ld"h 3.48

al (ng.ml") 100
b1 0.46
. KL (d) 0.0494
. VO (mm?3) 114
Theta (mm?3) 3510
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Figure I: Observed plasma PK samples (red points) and tumor Alpha (mL.n-g| 41 277
PK samples (blue star) for unique (left) and repeated (right) Beta (d) 0.00035
administration in Experiment Il R(d") 0.0386
Tau (d1) 8.9
b2 0.166
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Figure Ill: Observed vs.
. o predicted individual tumor size
Table Ill: Parameter estimate for the PKPD modeling in for PK (up) and PD (down) in
Interface [3] Experiment | Experiment |
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Figure Il: Observed vs. Predicted individual concentration in depending on the
plasma (left) and tumor (right) in Experiment Il dose group (control,
100mg/kg, 25mg/kg
and 6.25mg/kg from
left to right and up to
down) in Experiment 25 mg/kg 6.25 mg/kg
1. Blue points are

Exponential  Gompertz [4]  plus linear [6] distribution in the observed values, blue
T _— central compartment line is median
S~ _— (plasma) prediction and pink
e Direct or ) areas are 50% and
Tumor Indirect *Vt: volume of 950 confidence
growth distribution in the tumor interval of the
compartment prediction.
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Decrease in Delay 4 - Discussion
efficacy or not

depending on PK model

- \ = The PK model fitted the data well in both experiments. The PK parameter estimates were similar, but volume of distribution in the tumor (Vt) was
« highly correlated to the observed tumor size in the PK experiment (data not shown). Further improvement is expected when using the observed tumor
Time [7] Concentration Time and volume as a covariate on the Vt.

concentration = The plasma/tumor PK model was built with data from only one dose (Experiment I1). The same kinetics were assumed at different dose levels and the
[3] can be related to indi and non linear effect tumor related PK parameters were fixed in Experiment .

PD model
= For unperturbed tumor growth, various tumor growth models were tested. The best model fit was obtained with a Gompertz model [4], despite the

mfmw . . . plateau phase was not observed.
DS IE D = The design of the experiment (tumor observation before treatment start) allowed to separate parameters related to unperturbed tumor growth to
e oy ssin parameter related to efficacy.
:L’::Kl::::;::;“;:::g;:;;;]mm = The drug effect was well described by using the interface model [3] associated with signal transduction cascade [2]. A good precision in efficacy-
{61 NotonL. Sinen ., Brarion HO. Bogn AE. related parameter estimates was achieved.
S Conclusion:

161Kouh Wiz A LaG, Sfvopp . Modeing of Linking efficacy to the exposure at the tumor compartment improved the PKPD modeling by accounting separately for the delay due to distribution to
- the biophase and the delay triggered by biological cascade. This approach is useful for profiling and discriminating compounds in early development.
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