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PBPK-QSP model can be utilized

to critically assess biomarkers of
TTR amyloidosis treatment

Destabilized transthyretin (TTR — transport protein Figure 1 pr.esents PBPK S|rnulated.Tafam|d|s plasma Equations describing TTR kinetics: Eq 1 - Single
involved in thyroxine and retinol circulation) can concentration (M) for eight various tested doses molecule of tafamidis-TTR complex, Eq 2 - Double
. . . : (12.5-250 mg). molecule of tafamidis-TTR complex, Eq 3 - Free TTR
misfold and form amyloid fibrils with ATTR frat o 4 Dissociated
cardiomyopathy and neuropathy being the most Figure 1. Simcyp PBPK model simulations for Tafamidis. Concentrat!on, - qS T-f 'S_(Sj?CIaIt)e .monomlers
_ . . concentration, Eq 5 - Tafamidis-albumin complex
prominent clinical effects. TTR tetramer stabilizers, Tafamidis plasma conc (uM) concentration, Eq 6 - Free albumin concentration,
tafamidis and acoramidis, prevent tetramer H60E+02 Eq 7 - Free tafamidis concentration.
dissociation and clinical data show indeed increase 1.40E+02

in TTR levels after treatment. However, mechanism 2 1.20£+02 dCrrR1
. . . 2 dt
of this effect is still not known and an effect our g 10080 \ = Tyounddes * Crtr1 + Kont * Craf * Crrrtree — Kofr1 * Crrra + Kofr2
study seeks to explain the mechanism of this effect.  8.00E+01 \ * CrrR2 ~ Konz * Craf * Crrrs
Objectlves H§4.OOE+01 \ \\\\\\\\\\\\\\ dt = —Tpound,deg * Crrr2z + Konz * Crar * Crrr1 — koffz * CrrR2
- : : : : N
e utilize combination of PBPK (Physiologically #O0E0 W dCrrrtree
: : o 0.00E+00 dt
Based Pharmacokinetics) model describing D00 10000 20000 40000 40000 0000 €00.00 = 1+ Ka * Cyonomer” — (Kaiss + Tdeg) * CrTRree — Kont * Crat * CTTRfree
tafamidis disposition in human body after oral Time [h] + Kogf1 * CrrRi
application and  phenomenological  QSP T e I s el e RS s 0 icy 4
: : = 4kdiss * CTTR _4*ka * CMonomer _Mdeg *CMonomer
. dt
(Quantitative Systems Pharmacology) model  apj)yzed PD effects included — among others — total
d.escrlt.)l.ng TTR dynamics to simulate tafamidis  11R plasma concentration, TTR monomer plasma o
d.ISpOSItIOn .and effeF t. , , concentration (Figure 2). de  Fonatoumin* CTap * Cato free = Koff.atbumin * Catvy
 simulate virtual clinical scenarios for various | |
g d dosi , Figure 2. Total TTR and TTR monomer plasma concentration
05€5an . OsIng regimens . versus tafamidis plasma concentration. dCAcll‘Zf“ee = —Konaumin * Cras * Cawpumin + Ko atpumin * Caib1
* analyse influence of dosing parameters on
o Monomer concentration
clinical effect, expressed as TTR plasma level
P Y C . Craf
modification after tafamidis application O (Crret 42 % Cor + Carp)
Methods
Simcyp Simulator (V23, Certara, Sheffield, UK) was 1 , biecti
used to develop a PBPK-QSP (Physiologically Based T T earning objectives
. . . . Tafamidis plasma conc (LM " : _
Pharmacokinetic — Quantitative Systems 250 —125 —100 —75 —50 —25 1875 —15 —12.5 StUdy fmdlngs S:l{ggESt that PBPK-QSP
Pharmacology) model by combining drug, system — model can be utilized to. crljclcally assess
7 biomarkers of TTR amyloidosis treatment.

(population), and trial related data [1]. The Simcyp

embedded tool for custom models’ development, This is not limited to total TTR plasma

which employs LUA programming language, was % 6 concentration but also other potential
used. Model development included the following s biomarkers including TTR monomers plasma
steps: 1) parametrisation, verification and : conce.ntration. Simulations suggest .t.hat
validation (with the use of experimental clinical P s dose increase above 50 mg gives negligible
data of plasma tafamidis concentration after oral 250 —125 —100 —75 —50 —25 —1875 —15 —125 increase in the effect
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