In silico simulation study: A comparison of two population pharmacokinetic models
of tamoxifen and its major metabolite endoxifen
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Background and Objectives

A high variability in the pharmacokinetics (PK) of tamoxifen (TAM) and its personalised approach has been proposed [1, 2]. The aim of this study was
major metabolite endoxifen (ENDX) In oestrogen receptor-positive breast to compare the characteristics of two recently published PK models of TAM
cancer patients has been associated with differences in clinical efficacy and and ENDX and their ability to reflect observed data [3].

treatment-related toxicity. Therefore, optimising TAM therapy by a

Methods Results & Discussion
» Deterministic and stochastic simulations (each n = 1000) were » Simulations of typical populations (incl. covariates and I1V) using Model 1
performed In Berkeley Madonna (8.3.18) using the published PK models and Model 2 resulted in median Cg ,,;,, TAM of 126.5 and 73.1 ng/mL and
“Model 17 [1] and "Model 27 [2] (Fig. 1). median Cg .,;, ENDX of 8.6 and 6.3 ng/mL, respectively (Fig.3).
Model 1 Model 2 » Hence, data from literature [3] seems to be better reflected by Model 1.
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Figure 1. Schematic representation of the two PK models for TAM and metabolite(s). Model 1 Model 2 " Model Model 2

Dose: TAM dose; t,,, lag time; k;,, absorption rate constant; k,,, formation rate constant; K,, elimination
rate constant; Q, Inter-compartmental clearance; NDMT, N-desmethyltamoxifen; 4OHT, 4-
hydroxytamoxifen; CYP3A4/5, covariate CYP3A4/5; CYP2D6, covariate CYP2D6. % 0
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Koo [1/h] 0.00096 © 0.0124 ¢ were Implemented as described [1, 2]. percentile interval (lightest) to 20% percentile interval (darkest). Red lines: Respective median.
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Bevoansr 007 38 » Continuous covariates were simulated » C.senpx Showed low fluctuations within a dosing interval for both
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K LUNT 0015 72 same CYP2D6 phenotype frequency 52% (95% ClI: 50% - 55%) when using Model 2.
Kaneq [1/h] 0.0086 ¢ 0.0128d e . . . . . .
CLIF oy [L/N] 34 19 for both models). > Stratification by CYP2D6 activity identified patients at highest risk for
gtpm {52} ég ;f 5.1 gy concentrations were subtherapeutic Cy, gnpx I-€. poor metaboliser (PM) with a PTA < 3% In
CLIF o [L/N] 0.300 17 compared 1o (1) steady-state poth models (Fig. 5).
0 0.262 14 ' ' : : : . . :
o o262 14 concentrations (Cg) reported in [3] > However, patients with higher CYP2D6 activity showed highly variable
QEILN 618 654 and to (i) a proposed threshold nercentages of risk (< Cryenpx) Petween Model 1 and Model 2 (IM,
o Vi v 378 12 concentration of ENDX (Cyy gnpy) OF ntermediate metaboliser: 41% vs. 73%: EM, Extensive metaboliser:
W CL/Fyge; % CV 54 193 9.9/ ng/mL  associated  with 7.1% vs. 24%).
W Kyg % CV 16 8 therapeutic success [4].
W kss % CV 59 10 > The probability of target attainment _ | Mode! 1 _ Mode! 2
0 (CL/F1 a0 VIF,), % 61.2  31.2 . - 3
o (K 5 Kio), % 51 19 (PTA) defined as percentage of £ €
fteratre tSaYS'e“‘EXL?LZéifZf)cmh;'l‘?faeéoﬁ”'?&‘f 2010 ¢ eéglihgtxeedd_é‘; patients with Css min of £ 40 = £ 40 |
ot o o B CEpaAde covmrate oot e ENDX > Cvenox Was calculated for a 5 A~
CYP2D6 covariate effect; MET: Endoxifen formation: w: Inter-individual . ! i Z : Z
variability; p: Correlation coefficient; eaCh V”"tual pODU|at|On (R 320) LI.JE 20 ! LI.JE 20 i
£ | £
3 4 |
. . S T o *—h ________
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Conclusions
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0 o profoundly different probability of target attainment.
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Figure 2. Deterministic simulations with Model 1 (green) and Model 2 (blue) of TAM (left panel) and : :
ENDX (right panel) for a typical patient taking 20 mg/d TAM. Red dashed lines: C_ from literature performance of the PK models Is Currently ongoing and shall eventua”y

reference [3]. Orange arrows: tyo,ces- contribute to a more comprehensive understanding of TAM/ENDX PK.
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