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Introduction

= Clozapine is the gold-standard treatment for treatment-
resistant schizophrenia (TRS) but has a narrow therapeutic
window and variable pharmacokinetics (PK)!1-3l.

=" Therapeutic drug monitoring (TDM) in plasma does not reflect
clozapine concentrations at its site of action in the brain!4l,

" Direct measurement of unbound clozapine in the brain

extracellular fluid (brainECF) in humans is ethically constrained.

= Existing LeICNS-PK models simulate CNS PK but previously
lacked features for active transport and lipid accumulation!®.,

= This study develops and validates a mechanistic PBPK model to
predict clozapine brainECF PK and/or receptor occupancy (RO)
In rats and humans.

= Extending the CNS PBPK model with:

J Active influx transport across the blood-brain barrier (BBB)

. Accumulation in neutral lipids
1 Brain metabolism processes

And to translate and apply this LeiCNS-PK3.6 model to human
data for the prediction of clozapine PK and dopamine D2 RO.

» Extended the LeiCNS-PK3.5 B model with equations for
active BBB influx and presence of neutral lipids

LeiCNS-PK3.6

Model Evaluation Forum
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Fig 1. LeiCNS-PK3.6 Model Structure

= Used in vitro—-in vivo extrapolation (IVIVE) to parameterize
active transport and brain metabolism kinetics.

= VValidated model using rat plasma and brainECF PK datal®..

" Translated model to humans by adjusting physiological and
plasma PK parameters.

" Predicted D2 RO in humans using kinetic receptor-ligand
binding equations and clinical PET datal’:8l.

Results

" eiICNS-PK3.6 has improved brainECF PK predictions vs. = D2 RO predictions aligned with clinical PET data for 10/17

previous versions (lower SMAPE, AAFE, RA).

patients; adjustments (e.g., CYP1A2 polymorphisms,

" |n rats, incorporation of brain metabolism, active transport, and smoking) improved accuracy in others.
lipid accumulation improved Cmax and Tmax alignment with " Demonstrated feasibility and translatability of the model
observed data. across species.
A Plasma Simulation ms | 2iCNS-PK3.5 Model P‘asm: i icolind 95% Pl (Good prediction) - B5% (Antipsychotic threshold) —— Median (Good prediction) Standard error ’ -
Model Version | N e K ——  80% (EPS threshold) ——  Median {Overprediction) l 71
LeiCNS-PK3.5 Model + Active Transport == | gj : § el o L e T B R Pf“ﬁm 3 - : _
AnimallD ® 169 -+ 170 e 171 A 173 R ! ,'4.. ! oy .".' = — — - Palient 4 .—
Plasma Brain ECF Brain ECF Brain ECF J ' l - - — ,:* — ::.* — o s
A — 34 T 34 | = 34 I+ Plasma Brain ECF | ff/\'*/ww\ = JJWVVM\ ppppp & g Id
;i':mo. A 5 - : +++ 4, 5] . : ++++ + 9. o : +++++ i ’ > 3 : : : i g -I %
B (at, A TN I R N < VA 1 Tk I T T T T T | :
PN I IR | feesin 2 o I . o —— Wiin 1540
Ul ST [ e [ i - [P N b . =t o
R e e ¢ i i : ; : 9 “ f s\ . fww\ e -
o 7 4 6 & b6 > i & & 0 3 4 5 65 4 & &3 e e T NE—
+ Plasma . Brain ECF B in+ ECF Bau_';_ ECF z o | > ,pm,m; ; | ; 'hai.;f{i;” g s .
Pl . | |l Rl e SR
Buflenea | N | 1 ° y 1 . fﬂww\ X -
;g; " } 7 : : 0.3$ \A\"\»\:\\ 0.101 0.10~. LeiCNS-PK3.5 + active transport 4 § § 05 B 0 10 15 a 0 - 10 15 ES &
B 5 & o 5 4 & 5 6 3 & & 3003 3 8 o B 4f t\ fj"wwv\ —_—
Time (hours) : 204 . 204 . "1°;Tf
Fig 2. Rat brainECF PK predictions (left) & different model evaluations (right) i i s v N e e
" Predicted human brainECF PK matches expected therapeutic | IIWM\ Jﬁw\ - _— N
ranges. —_ = = -
Plasma Brain ECF Brain homogenate ( R 1 M i -
R o e e e = Tl R | 15000 bbbl — _ _ _ _ f = ==
g < | B ; Time (ala':m s RApatis;(: values L
%400~ N | 10000 - . | o
3 | Rithtkth B Fig 4. Predicted vs. observed D2 RO across 17 patients
S 200 5000
§ | - Predicted median
] : | ] * Observed data -
: 10 11 12 13 14 15 10 11 12 13 14 15 O 0 11 12 43 14 15 = Flemalirestod C oncC lu SIONS
Time (days) = B(rain_homgggewat)e threshold
Plasma Brain ECF Brain homogenate (PA00-14400 ng/mC) . . . .
5 - I . e ey " The LeiICNS-PK3.6 model effectively predicts clozapine
= ' o 5 T | 95% Prediction Interval .
s brainECF PK and D2 receptor occupancy
g = Active influx, brain metabolism, and lipid accumulation are
=2 30 1 : 101 o . .
e e e e e e o essential for accurate CNS PK modeling of clozapine. PBPK
Time (days)

Fig 3. Human plasma & brainECF PK profiles with 95% prediction interval.

modeling can complement sparse clinical data and support
Individualized dosing strategies
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