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Abemaciclib is an oral cyclin-dependent kinase 4/6 (CDK4/6)
inhibitor, approved first for the treatment of HR+/HER2-
advanced breast cancer. In April 2024, it became the only
CDK4/6 inhibitor approved as adjuvant therapy for
HR+/HER2- early breast cancer at high risk of recurrence.
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Despite abemaciclib clinical benefits, its use is limited by
adverse effects, especially hematologic disorders. The
mechanisms underlying these toxicities remain poorly
understood, and identifying contributing factors is key for
optimizing treatment.

The aim of this study was to describe the
pharmacokinetic/pharmacodynamic  (PK/PD) relationships
between abemaciclib plasma concentrations and the main
adverse effects in a real-world population, to propose a target
concentration for therapeutic drug monitoring (TDM).

PATIENTS & METHODS

A retrospective study
Between April 2021 and December 2023

All patient who began abemaciclib treatment in Dijon’s
clinical cancer center were included. As TDM of abemaciclib
was routinely performed, assay results were available. The
data required were collected from the patients' medical
records.

Pharmacokinetic/Pharmacodynamic models
Qc development

Estimation of Model Parameters

Application of a a non-linear mixed-effects regression
approach. Using Monolix® Software!: estimation of
individual PK parameters by bayesien approach, using a
previously published population PK model [1], and use as
constants in the PK/PD models to estimate abemaciclib
plasma concentrations.

! (Lixoft SAS, a Simulations Plus company)

Covariate

Covariate selection was carried out in several stages
graphically, using Pearson correlation tests and by a
~orward/Backward approach.

0@1@1@ Model evaluation

Based on the comparison between model objective
function values, the ability of Monolix® to converge a
parameter to a typical value of the population, the relative

standard error (RSE) of parameter estimates and IV and a
graphical diagnostics.

Simulation

Based on the final PK/PD models to identify abemaciclib
trough concentration (Cres) associated with neutropenia
and thrombocytopenia > grade 3.

Using Simulx® Softwarel : 1,000 simulations of plasma
neutrophil and platelet evolutions over 6 months for several
Cres of abemaciclib were carried out. The proportions of
patients with neutropenia and thrombocytopenia > grade 3
were calculated for each Cres level.

A threshold of 20% of patients presenting the adverse
effect was chosen.
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Pharmacokinetic/pharmacodynamic model describing abemaciclib effect on platelet and y
neutrophil plasma concentrations
Abemaciclib (compartment 0): depot compartment; Central (compartment 6): central compartment; Circ: T 1,000 2000 3000 4,000
compartment corresponding to circulating platelets/neutrophils; Circo: platelet/neutrophil level at time 0 in the
Circ compartment; Circy: platelet/neutrophil level at time t in the Circ compartment; Cl,.: gut clearance .
(metabolite formation in the gut); Cl,, : hepatic clearance (metabolite formation in the liver); Conc: abemaciclib _
concentration; EDRUG: drug effect; vy (gamma): feedback mechanism; Gut 1, 2, 3, 4 (compartments 1, 2, 3, 4): 1
absorption compartments; K. .: elimination rate of platelets/neutrophils from systemic circulation;KNY: first- 4-
order rate constant from compartment N to compartment Y, K,z.: stem cell proliferation rate, K;z: maturation
rate, Kz,: absorption rate, Liver (compartment 5): liver compartment, MTT: maturation neutrophil/platelet - 2
mean transit time, MTT, : absorption mean transit time; Peripheral (compartment 7): peripheral compartment, o . P
PROL: proliferation compartment, Slope: sensitivity to abemaciclib-induced neutropenia or thrombocytopenia 0 200 400 800 800
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DISCUSSION

Simulations
T Neutropenia » For the first time, we have described the evolution of
——  Thrombopenia o neutrophils and platelets in patients treated with
+ 66 years old a7 abemaciclib, using PK and PD models. By monitoring
501 < 65 years old — patients over 6 months, has enabled us to understand and
a7 describe the entire phenomena observed.
N R We identified a minimum target abemaciclib plasma
= M concentration around 200 pg/L, above which more than
g o 20% of patients would develop grade 3 and/or 4
. o neutropenia.
"""""""""""""""""" ,""’ Regarding thrombocytopenia, the toxicity-related
; R concentration is much higher than that observed for doses
SO __r,j used in practice. However, we have shown that patients
- }}j’f over 65 years of age are more likely to develop grade 3
| e L thrombocytopenia and above.
201 Abermaciclib plasmatic mnj‘:i”mratmwgi} o0e Today, for abemaciclib, there is no real target range to

predict efficacy and toxicity. Currently, it is the
concentrations obtained in clinical trials which are used.
Very few real-life studies have been carried out, which is

Risk of grade 3/4 neutropenia and thrombopenia depending on
the abemaciclib residual concentration at steady-state

One thousand simulations of neutrophil and platelet kinetics were why our study, and more specifically the determination of a
simulated at every Cres to 0 at 650 pg/L. The black dash line corresponds minimum target concentration beyond which more than
to the risk of grade 3 neutropenia. The black line corresponds to the risk of 20% of patients would present a grade > 3 neutropenia, will
grade 3 thrombocytopenia and above in the general population, The grey enable us to refine the recommendations that will be made
bars represent the risk of grade 3 thrombocytopenia and above in patients within the framework of TDM in routine clinical practice.

over 65, and the white bars in patients under 65.
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Two PK/PD models describing the evolution of neutrophils and platelets as a function of time in patients i
treated with abemaciclib, based on real-life data, were developed. A target concentration linked to the GPCO ‘)CGFL
onset of grade >3 neutropenia was identified, which could guide dosage adjustment during TDM | unjcancer .




