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FOLFIRINOX °

5-FUb0Ius
400 mg/m?
e “
Irinotecan (1.5h)
[Oxaliplatin(Zh)] 180 mg/m* [ 5-FU, rusion (46h) ]

\_
2 4 N 2
85 mg/m Folinic acid (2h) 2400 mg/m
400 mg/m?
\ &/ J every 2 weeks

The most efficient regimen Iin pancreatic cancer [1]
* Induces significant and dose-limiting toxic effects \N Postponement of the forthcoming courses
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Empirical dose reduction

Treatment discontinuation

» Model-based FOLFIRINOX regimen optimization might help improve patient outcome

MATERIAL & METHODS

Multicenter retrospective study In 3 centers :
« Data from 75 patients with pancreatic adenocarcinoma
« 596 neutrophils observations
« FOLFIRINOX regimen
« Granulocyte-Colony Stimulating Factor (G-CSF), pegylated form
(PEG G-CSF)
* No pharmacokinetic (PK) data
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RESULTS

5FU-PKPD model of neutropenia including G-CSF rescue
 5FU PK simulated using the popPK model from Terret et al. [2]
« Pharmacodynamic (PD) model of neutropenia modified from Friberg et al. [3]
« PKPD model of G-CSF and PEG G-CSF added on the Friberg model (Pastor et al. [4])
« Effect of 5FU chemotherapy described with power function
Egg = Slope x [drug] P

Individual estimation of 5 PD parameters with Matlab 2018b
* slope, Emax,1’ EC50,1’ Emax,Z’ ECSO,Z

Simulation of alternative administration protocols of 5FU and G-CSF
1) Increasing the duration of 5FU perfusion (120 hours)
2) Decreasing the duration of 5FU perfusion (12 hours)
3) Increasing the duration of 5FU perfusion (120 hours) and modifying the G-CSF protocol

5FU-PKPD model of neutropenia including G-CSF rescue

G-CSF, PEG G-CSF

Simulation of alternative administration protocols of 5FU and G-CSF

Simulation with increasing/decreasing of 5FU infusion duration
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Friberg et al. Figure 3 : Simulation of PKPD model with variation on the duration of 5FU infusion.
a. 5FU pharmacokinetics. b. Simulated neutrophil profiles.
Figure 1 : PKPD model describing the neutropenic effect of 5FU including G-CSF rescue (pegylated, PEG G-CSF or non pegylated form, G-CSF).
The PKPD model seems to show the following trends:
_ _ _ o e The fluctuations of neutrophil count are reduced with a longer duration of 5FU infusion (120 hours).
Estimation of individual PD param eters * A sshorter duration of 5FU infusion (12 hours) involves severe neutropenia and large fluctuations of neutrophils.
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C. 25 | — Figure 4 : Simulation of PKPD model with variation on the form of granulocyte-colony stimulating factors.
, "% Obsenations a. 5FU pharmacokinetics. b. PEG G-CSF pharmacokinetics. c¢. Simulated neutrophil profiles.
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20 " - The PKPD model seems to show that:
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Figure 2 : Example of pharmacokinetics and pharmacodynamics profiles for ID 22
a. 5FU pharmacokinetics b. Total (free and bound) G-CSF pharmacokinetics c. Individual predicted neutrophil profiles (- - ) and

observations (*)
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 To model FOLFIRINOX regimen, effects of oxaliplatin and SN38 (active metabolite of irinotecan) will be
considered and PD parameters will be re-estimated in this new context. PD parameters and their
variability will be further studied using a population approach.

* Furthermore, to design a new FOLFIRINOX regimen both efficient and clinical feasible, we need to take
into account the major categorical adverse effects (such as peripheral neuropathy and digestive toxicities).
To this aim, we are developing a model using Hidden Markov Chains to select the administration protocol

minimizing the occurrence probabilities of main limiting adverse effects. |
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