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Introduction Objective

" 70% of NSCLC patients develop brain metastases (BM). Develop a semi-mechanistic PBPK-model to describe TKI BBB

= Osimertinib, a tyrosine kinase inhibitor (TKI), is a treatment option for bilit d dict t t-sit trati
NSCLC-BM with mutated epidermal growth factor receptor (mEGFR) but is permeanility and predict target-site concentrations

a substrate for efflux transport at the blood-brain barrier (BBB).
= Target-site concentrations at the BM are leading for response and dose
determination.
PBPK-modeling can be used to predict these target-site concentrations.
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Verify model predictions with available microdose 'C-osimertinib PET and
therapeutic plasma and CSF data.

Simulation-based approach to determine required dose to reach 1C50 =  Blood-brain barrier PBPK-rmodel <chematic V - vof —
values in NSCLC-BM. igure 1. blood-brain barrier -model schematic V = volume, Q = blood flow, PS =

permeability surface area product, fu = fraction unbound, pl = plasma

Methods
= Develop PBPK-model describing passive and active transport over BBB in 8
healthy brain (HB), BM and cerebrospinal fluid (CSF) and changes in BBB g E
microvasculature surrounding BM. s & i
Estimation of correction factors (CF) for in vitro determined passive & PSommin * fito Healthy brain tissue
permeability (Papp) and efflux ratio (ER) values based on quantitative "C- Viasvase
osimertinib PET data in brain and therapeutic CSF data derived from 3
literature, where: = @
PSinfiux = Papp * Surface areapgrrier * CFip ) g % EE Poataery * ftam
PSefflux — Papp * Surface arelparrier * (2 * (ER — 1)) * CFout > g § Brain metastasis tissue
o &

Results

Table 1. In vitro derived transport values underestimate in vivo transport into healthy

brain and brain metastases, but overestimate transport into cerebrospinal fluid.
Estimation performed in NONMEM based on literature datal'-4l.
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Figure 2. Predicted concentrations fall within accurate ranges of observations. A) The developed PBPK-model can be used to predict BM target-

Dqse-normallzed concentrations in br;un (metasta51.s) tissue and plas:ma aftgr an IV-bolus site concentrations and is hence a first step towards
microdose (0.55-2.7 ug) B) Therapeutic concentrations in cerebrospinal fluid and plasma

after 80mg oral dosing. Data from AmsterdamUMC and derived from literaturel'-l. personalized dosing.
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