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Abstract

Background Asciminib, a first-in-class, highly potent and specific ABL/BCR-ABLI inhibitor, has shown superior efficacy
compared to bosutinib in patients with Philadelphia chromosome-positive chronic myeloid leukemia in chronic phase, treated
with two or more tyrosine kinase inhibitors. This study aimed to describe pharmacokinetic (PK) properties of asciminib and
to identify clinically relevant covariates impacting its exposure.

Methods A population PK (PopPK) model was developed using a two-compartment model with delayed first-order absorp-
tion and elimination. The analysis included PK data from two clinical studies (Phases 1 and 3) involving 353 patients, with
total daily dose of asciminib in the range of 20—400 mg.

Results The nominal total daily dose was incorporated as a structural covariate on clearance (CL), and body weight (BW)
was included as a structural covariate via allometric scaling on CL and central volume. Renal function and formulation were
included as statistically significant covariates on CL and absorption (k,), respectively. The simulation results revealed a modest
but clinically non-significant effect of baseline BW and renal function on k,. Correlations between covariates, such as baseline
demographics and disease characteristics, heavy smoking status, hepatic function, and T315I mutation status, were not statis-
tically significant with respect to CL, and they were not incorporated in the final model. Additionally, the final model-based
simulations demonstrated comparable exposure and CL for asciminib 40 mg twice daily and 80 mg once daily (an alternative
regimen not studied in the Phase 3 trial), as well as similar PK properties in patients with and without the T315I mutation.
Conclusions The final PopPK model adequately characterized the PK properties of asciminib and assessed the impact of key
covariates on its exposure. The model corroborates the use of the approved asciminib dose of 80 mg total daily dose as 40
mg twice daily, and supports the use of 80 mg once daily as an alternative dose regimen to facilitate patient’s compliance.
Trial Registration Number [Date of Registration] First-in-human (CABL001X2101, Phase 1), ClinicalTrials.gov identifier:
NCT02081378 [28 February 2014]; ASCEMBL (CABL001A2301, Phase 3), ClinicalTrials.gov identifier: NCT03106779
[10 April 2017].

1 Introduction

Philadelphia chromosome-positive (Ph+) chronic myeloid
leukemia (CML), which accounts for ~ 15% of newly diag-
nosed cases of adult leukemia [1], is driven by a novel
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fusion gene BCR-ABLI1 that encodes a chimeric protein
(P210BCRABLTY with constitutive tyrosine kinase activity [2].
The introduction of several adenosine triphosphate-com-
petitive tyrosine kinase inhibitors (TKIs) has transformed
the landscape of CML treatment, providing patients with
near-normal life-expectancy. However, many patients either
develop drug-resistance or experience intolerance to subse-
quent lines of TKI therapy [3]. Asciminib is a first-in-class
inhibitor of BCR-ABLI that specifically targets the ABL
Mpyristoyl Pocket (STAMP) [4, 5]. Findings from ongoing
trials highlight the potential of asciminib to transform the
standard of care for patients with Ph+ CML in chronic phase
(CP) [5-7].
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The population pharmacokinetics (PK) of asciminib,
an FDA-approved drug for adult patients with chronic
myeloid leukemia, is described by a non-linear mixed
effects model using data from two clinical trials (First-
in-Human (FIH) and ASCEMBL).

The analysis finds that asciminib’s clearance is signifi-
cantly affected by body weight, total daily dose and
kidney function, while its absorption is significantly
impacted by formulation (capsule or tablet). The PK
properties of asciminib are not influenced by baseline
factors such as race, age, sex, study effect, T315I muta-
tion status, disease characteristics (chronic or acute
phase), heavy smoking status, and liver function.

The analysis indicates that both doses approved by the
FDA, 80 mg once daily (evaluated in FIH study) and 40
mg twice daily (evaluated in both FIH and ASCEMBL
studies) have the same clearance and overall PK proper-
ties, and further supports the use of 80 mg once-daily
approved dose from the perspective of patients’ compli-
ance. Moreover, the model shows similar asciminib PK
properties in patients with/without T3 151 mutation.

Following oral administration, asciminib is rapidly
absorbed (median time to maximum concentration (7,,,,)
2-3 h) in healthy participants and was mainly (80%) elimi-
nated through the feces. Direct glucuronidation and oxida-
tion were the major metabolic pathways in humans with rela-
tive contribution to the total clearance ranged to ~ 28-58%
and ~ 37-64%, respectively [8]. Despite increased asciminib
exposure in patients with impaired renal and hepatic func-
tion, there was no clinically meaningful effect on the efficacy
or safety profile of asciminib [9]. The overall findings from
the drug-drug interaction study in healthy humans found
that asciminib [40 mg twice daily (b.i.d.)] is a weak inhibi-
tor of cytochrome P3A (CYP3A) and CYP2C9, with no
clinically relevant effect on CYP2CS, and also supported
the concomitant use of CYP3A and P-glycoprotein inhibi-
tors, CYP3A inducers, CYP2C9 and CYP2CS8 substrates in
patients treated with asciminib [10].

In the first-in-human (FIH) dose-escalation study
(NCT02081378, Phase 1), patients with Ph+ CML in CP
and accelerated phase (AP), who relapsed or were refrac-
tory to at least two prior TKIs, received asciminib between
the doses of 10 and 200 mg once daily (q.d.) or 10-200
mg b.i.d. Asciminib showed durable clinical activity with
major molecular responses (MMRs) achieved (MMR being
defined as BCR-ABL1 < 0.1%) and maintained in 48% of
patients over 12 months of treatment [11]. Furthermore,
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asciminib showed a favorable safety profile and meaning-
ful clinical efficacy for patients harboring T315I mutation
(mutation at residue 315 in the ABL kinase domain) [11]. In
a Phase 3 study (ASCEMBL, NCT003106779), asciminib
(40 mg b.i.d.) demonstrated statistically significant and
clinically meaningful superior efficacy compared with the
second-generation TKI bosutinib (500 mg q.d.) in resistant/
intolerant patients with CML in CP treated with at least two
prior TKIs. The MMR rate was nearly twofold higher with
asciminib when compared to that of bosutinib at Week 24
(»=0.029). In addition, asciminib demonstrated a favorable
safety profile as discontinuation rate due to adverse events
was nearly four times lower with asciminib than with bosu-
tinib (5.8% vs. 21.1%) [12]. In October 2021, the US Food
and Drug Administration (FDA) approved asciminib 80
mg q.d. or 40 mg b.i.d. for patients with Ph+ CML in CP,
relapsed or refractory to two or more prior TKIs and asci-
minib 200 mg b.i.d. for patients with Ph+ CML-CP with the
T3151 mutation [13].

The aim of this study was to develop a population phar-
macokinetic (PopPK) model to characterize the pharmacoki-
netics of asciminib and to identify potential intrinsic and
extrinsic factors influencing its exposure. The analysis was
based on pooled patient data from the FIH and ASCEMBL
studies, which enrolled patients with Ph+ CML (in CP and
AP) who were previously treated with at least two TKIs,
including patients harboring the T315I mutation.

2 Methods

2.1 Studies Included in the Population
Pharmacokinetic (PopPK) Analysis

This analysis was based on pooled data derived from patients
enrolled in FIH and ASCEMBL studies and treated with
asciminib in a dose range of 10-200 mg b.i.d., and 80 mg,
120 mg, and 200 mg q.d. The two studies are summarized in
Table S1 of the Electronic Supplementary Material (ESM).

When generating analysis datasets for the PopPK model,
the missing covariate values were imputed by the median
value for continuous covariates and by the most frequent
category for categorical covariates. Covariates that were
only collected in a smaller subset of patients (heavy smoking
status and hepatic function) or when there was only a small
proportion of patients with a given covariate (e.g., AP), were
not included as part of the covariate evaluation process, but
were investigated through correlation with individual model
parameters from the PopPK model.

In addition, positive concentration data prior to the first
administration of asciminib were excluded from the analysis.
Data from patients who switched from the bosutinib arm to
the asciminib arm were also excluded.
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2.2 PopPK Model
2.2.1 Base Model: Structural and Pharmacostatistical

The initial pharmacokinetic model was a two-compartment
model with first-order absorption (k,) and lag time (T15)-
clearance (CL), volumes of central and peripheral compart-
ments (V, and V,, respectively), and inter-compartmental
clearance (Q). Here, CL, V,, V,, and Q are apparent parame-
ters, implicitly containing the 1/F term, where F refers to the
bioavailability. The observed data (y;) were described using
non-linear mixed effects models composed of both fixed and
random effects (described by the population parameters vec-
tory = {Ber. By Pva. . Q.a,b} such as:

yj=f (t,-j;w,.) + e;; where 7; represents the time of meas-

urement j for patient i, withi = 1, ..., N(= total number of
patients) and
Jj=1,...,n;(= number of observations for patient i), and

the following assumptions are made:

e f(?)is a (real-valued) function of time (¢)

e For each individual i, y; is a (vector-valued) function
M (B, n;), which depends on fixed effects

B = {Bcr. Py1s Pyas --- } and inter-individual random

effects n; = {n; cr. Miv1s Mivas -}

e The #; values have a Gaussian multivariate distribution
N(0,Q), Q being the variance-covariance matrix of all

@cr -+ Dcr-y,

the random effects #;, such as Q = : :

Dcp-y, "+ Wy,

¢ The ¢; values are independent and normally distributed
with a mean of 0 and variance described by a function,
g(t, @) which depends on time, and y

e ¢; and #; are independently distributed.

The inter-individual variability was assumed to follow
log-normal distribution and the individual PK parameter y,
can be described by the function M (f, n;):

M(B.n;) = w, = B.exp(n,)

The residual error model was described using the equa-
tion “combined1” in MONOLIX (Version 2019 R2), such
that

g(tpwia) = (a+bxf(1;:9;))

where @ = {a, b} are estimated parameters defining the
residual error of standard deviation g. Other residual error
models, such as additive, proportional and combined?2 in
MONOLIX, were tested when appropriate.

2.2.2 Covariate Model

The covariates (noted x;) tested in the PopPK model included
baseline age, sex, baseline body weight, race (Asian vs. non-
Asian), ethnicity (Japanese vs. non-Japanese based on the
country of site — a requirement to support PMDA submis-
sion), T3151 mutation status baseline renal function (meas-
ured as absolute glomerular filtration rate (aGFR)), drug
formulation (capsule or tablet), and study effect (FIH vs.
ASCEMBL). Renal function was classified as normal (aGFR
> 90 mL/min), mildly impaired (60 mL/min > aGFR < 90
mL/min), or moderately impaired (30 mL/min > aGFR < 60
mL/min). There were no patients with severe renal impair-
ment recruited in either of the studies.

In cases where covariates were only collected in a small
subset of patients (such as patients with heavy smoking sta-
tus) or where there was only a small proportion of patients
within a given covariate (e.g., hepatic function, and disease
category (AP/CP)), the covariate evaluation was performed
through investigating covariates’ correlation with individual
PK parameter estimates from the PopPK model.

The list of pre-specified covariate-parameter relation-
ships along with more details on the covariate model can be
found in Table S2 of the ESM. The statistical significance
of the covariates was determined using the stepwise covari-
ate modeling method (SCM), an automated covariate selec-
tion algorithm implemented in MONOLIX (Version 2019
R2). Initially, the p-values of all the parameter-covariate
relationships were calculated using Pearson’s correlation
tests for continuous covariates and ANOVA for categori-
cal covariates. A set of iterations of forward selection was
then followed by a set of iterations of backward elimination.
In the forward selection, at each step, each of the remaining
(i.e., not yet included) parameter-covariate relationships was
added to the model in a univariate manner (one model per
relationship) based on the p-values of the correlations. The
model that decreased the log-likelihood ratio the most was
selected and carried forward to the next step. During back-
ward elimination, parameter-covariate relationships were
removed in a univariate manner based on log-likelihood
ratio test. The log-likelihood ratio threshold for the forward
selection is 0.05, and backward elimination is 0.01. Finally,
the simplest model with the smallest BICc was selected as
the final model.

2.3 Model Evaluation, Selection, and Validation
2.3.1 Assessment of Model Adequacy

The selection of candidate models at the key steps was
influenced by convergence stability, biological plausibility,

and precision of parameter estimates. The final model was
assessed by examining the following diagnostic plots: (1)
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residual diagnostic, (2) observed versus predicted diagnos-
tics (goodness-of-fit (GOF)), (3) empirical Bayes estimates
diagnostics. The predictive performance of the model was
assessed using visual predictive check (VPC). In VPC, the
final model parameters were fixed and used to simulate 500
virtual trials of the original dataset. The median, 5th and
95th percentiles of the observations, along with the 95%
confidence interval (CI) of the median, 5th and 95th per-
centiles of the predictions were determined. The model was
considered adequate if the observed concentration data were
within the 5th and 95th percentiles of the simulated data.

2.3.2 Effect of Covariates on Asciminib Exposure

To assess the influence of covariates on asciminib exposure,
the simulated exposure was compared with that of a typi-
cal patient weighing 70 kg with normal renal function and
treated with the tablet formulation. The steady-state area
under the plasma concentration-time curve from time 0-24
h (AUC,,_,4;,), maximum plasma drug concentration (C,,,,),
and minimum plasma drug concentration (C,;,) were deter-
mined. To account for inter-individual variability, the simu-
lation was performed for 500 virtual patients, from which the
median, 5th and 95th percentiles were calculated. The differ-
ence from the typical patient characteristics due to change
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Fig. 1 Model-estimated correlation between covariates and clearance
and absorption rate constant. Baseline body weight versus CL (a),
baseline aGFR versus CL (b) and different formulations versus k, (c).
Solid circles depict the individual data points, the red line indicates
smooth regression, and the grey areas represent 95% Cls around the
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smooth line (a, b). The lower and upper ends of the boxes represent
the 25th and 75th percentiles, respectively, horizontal lines inside the
boxes indicates median, and the filled circles represent outliers (c).
aGFR absolute glomerular filtration rate, CI confidence interval, CL
clearance, k, absorption rate constant
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in statistically significant covariates, such as baseline body
weight, renal function, and switch to capsule formulation
was assessed using the simulated PK metrics.

2.4 Software Package(s) Used for the Analysis

The analysis was performed using MONOLIX Suite version
2019R2 (Lixoft, Paris, France), a software for non-linear
mixed-effects modeling. Data preparation, graphical explo-
ration, GOF plots, simulations, and other model diagnostics
were performed using R 3.6.1.

3 Results
3.1 Pharmacokinetic Data

The pooled PopPK dataset contained 6,603 PK concentra-
tion measurements from a total of 353 patients treated with
asciminib in the FIH study (N = 199 (total daily dose of
20-400 mg given either q.d. or b.i.d.)) and the ASCEMBL

study (N = 154 (40 mg b.i.d.)). The baseline demographic
and disease characteristics of the patients, and the observed
plasma drug concentration-time profiles from the FIH and
ASCEMBL studies are provided in Table S3 and Fig. S1 of
the ESM.

3.2 PopPK Analysis
3.2.1 Base PopPK Model and Evaluation

The observed data from the FIH study showed a slight over-
proportional increase in exposure with increasing dose. Sim-
ilarly, initial assessment of the base model revealed a dose-
dependent bias in population predictions. Two approaches
were tested to incorporate dose as a covariate into the struc-
tural model:

(1) Dose as a covariate on the apparent bioavailability F

_ 1 xNominal total daily dose
" ED50 + Nominal total daily dose

Table 1 Final population pharmacokinetics covariate model: Parameter estimates

Parameter (unit) Definition of parameters Estimate Shrinkage (%) SE RSE (%)
Fixed effects
T () Time lag 0.38 - 0.001 0.34
k, (h™h) Absorption rate constant 1.96 - 0.175 8.96
A grORMka Formulation on k, -1.02 - 0.120 11.80
CL (Lh™h) CL 6.31 - 0.171 2.72
qaGFR-CL aGFR on CL 0.31 - 0.076 24.80
9 posE.CL Dose on CL -0.34 - 0.030 8.60
Bw.cL Body weight on CL 0.75 - Fixed Fixed
vV, L) Volume distribution of central compartment 46.50 - 1.710 3.68
w1 Body weight on V, 1.00 - Fixed Fixed
Q (Lh™h Apparent intercompartmental clearance 6.51 - 0.335 5.15
V, (L) Volume distribution of peripheral compartment 64.5 - 7.920 12.3
SD of the random effects
SDy, SD of k, 0.79 442 0.049 6.18
SD¢, SD of CL 0.42 9.22 0.018 4.20
SDy, SD of V, 0.42 34.8 0.027 6.36
SDy, SD of V, 1.57 51.4 0.106 6.73
Correlations
Correlation V; ~ CL 0.57 - 0.062 10.9
"RE Residual error 44.60 - 1.580 3.54
‘RE Residual error 0.28 - 0.004 1.40

%RSE percentage relative SE, aGFR absolute glomerular filtration rate, BW body weight, CL clearance, pogy.i, formulation on k, k, absorption
rate constant, RE residual error, SD standard deviation, SE standard error, T}, time lag, g population parameter, V volume

*Covariate effect in linear scale is determined by g, , , is the population parameter (q) quantifying the covariate effect x; on parameterf

bcResidual error variance parameters as found in the “combined1” model in MONOLIX 2019

Shrinkage values (%) were extracted from MONOLIX results files and are based on the ratio of empirical variance of the random effects (EBEs)

and the estimated variance
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«Fig.2 The final PopPK model: observation versus population fit
(a) and individual fit (b) of asciminib plasma concentrations), the
residual NDPE versus population fit (c), time since first dose (d), and
VPC plots (e). The black open circles depict the individual asciminib
plasma concentrations, the red solid line captures the correlation
between observed and predicted concentration through a smooth line
while the solid black line depicts the identity line (a, b). The solid
dots represent NPDE at each population estimate or time point since
first dose, the red line represent a smooth line capturing the correla-
tion between NPDE and population fit, or NPDE with time and the
solid line represents residual NPDE equals to zero (¢, d). The solid
and dotted black lines depict the 50th, 5th, and 95th percentiles
of observed data, while the red and blue shaded areas represent the
90% CI around the same percentiles of the simulated data (e). CI
confidence interval, NPDE normalized prediction distribution error,
PopPK population pharmacokinetics, VPC visual predictive check

where ED50 is the dose at which F equals 50% of the appar-
ent bioavailability.

2) Dose as a covariate on CL, described using the follow-
ing power function:

Nominal total daily d
CL=CLrefxexp<9*log< ominal total daily dose >>

Nominal total daily dose,.¢

where CL,; is the reference value of the parameter at the
reference dose level, and the nominal total daily dose,; is
the reference total daily dose level of 80 mg (40 mg b.i.d.).
Nominal total daily dose is defined as the first asciminib
total daily dose received. The second approach was superior
because it mitigated the correlation between total daily dose
and the inter-individual variability in CL to a greater extent.
Hence, the base model with total daily dose as a covariate
on CL provided reasonable parameter estimates and was
accepted as the final base model. This dose-dependent CL
could also explain the nonlinearity observed based on non-
compartmental analysis. Of note CL, V|, V,, and Q repre-
sented the apparent estimates in subsequent model develop-
ment; the F term was removed for notational convenience.

Prior to the covariate search, the base model incorpo-
rated body weight as a covariate of CL and V| in the form
of allometric scaling with fixed exponents of 0.75 and 1 on
CL and V|, respectively. Of note, weight as identified to
have statistically significant impact on CL and V, during
the initial explorations of the base models. The parameter
estimates and the diagnostic plots of the model are provided
in the ESM (Table S4 and Fig. S2). Overall, the parameter
estimates (Table S4 of the ESM) showed good precision
with reasonable percentage relative standard error and the
diagnostic plots (Fig. S2 of the ESM) show a good align-
ment between the observed and predicted data, without any
apparent bias.

3.2.2 Covariate Selection

The covariate screening process showed that baseline aGFR,
and body weight had statistically significant effects on CL,
while formulation had a statistically significant effect on k,
(Fig. 1). Asian race, Japanese ethnicity, study effect, sex, and
T3151 mutation status had no statistically significant effects
on CL or k, and were not included as covariates in the final
model. The T3151 mutation was not identified as a statisti-
cally significant covariate on CL, which suggests that the
PK properties of asciminib are comparable between patients
with or without the T3151 mutation.

3.2.3 Evaluation of the Final Covariate Model

The final model featured a two-compartmental structure with
delayed first-order oral absorption and dose-dependent clear-
ance. Inter-individual variabilities were applied following a
log normal distribution on the parameters k,, CL, V|, and V,,
with a correlation between CL and V. Nominal total daily
dose, baseline body weight, and baseline renal functions
were incorporated as covariates on CL, baseline weight as
covariate on CL, and formulation as covariate on k,. Asci-
minib’s CL in the typical patient was 6.31 L/h and combined
V, and V, was approximately 111 L. The PK parameters of
the final covariate model are listed in Table 1.

There was good agreement between the observed data
and the population-fitted or individual-fitted data for the
final covariate model (Fig. 2a, b). The residual (normalized
prediction distribution error (NPDE)) versus time since the
first dose and population fit plots (Fig. 2¢, d) showed a hori-
zontal line centered around zero across time and increasing
concentrations, respectively, implying no systemic bias with
respect to time or concentration (the NDPE quantiles plot is
presented in Fig. S3 of the ESM). The final PopPK model
was qualified through VPC, which graphically compared
the 90% CI of the predicted 5th, 95th, and 50th percentiles
and the observed 5th, 95th, and 50th percentiles (Fig. 2e).
The overall predictions captured most of the observed data,
indicating that the PopPK model described the observa-
tions reasonably well for the relevant doses evaluated in the
patient population.

3.2.4 Evaluation of Significant Covariates

The final covariate model was used to perform simulations
for patients receiving asciminib 40 mg b.i.d. As evident from
the forest plots (Fig. 3), the difference in median exposure
between a typical patient and a patient with a change in
covariate was within 20% for all three PK metrics at steady
state, AUC_,4p,, Craxo and Cpyins consequently, the differ-
ences were not considered clinically relevant. The 90% pre-
diction interval (PI) overlap with that of a typical patient
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«Fig.3 Forest plots showing the median and 90% PI of the steady-
state PK parameters at the 25th and 75th percentiles of significant
covariates relative to the median steady-state PK parameters of a
typical individual following administration of 40 mg asciminib b.i.d.
AUC oy, (@), Cp (b), and C;, (¢). AUC, 5y, area under the plasma

max min
concentration-time curve from time zero to 24 h, b.i.d. twice daily,

BW body weight, C,,,, maximum drug concentration, C,,;,, minimum

max min

drug concentration, CSF clinical service formulation (capsule), P/
prediction interval, PK pharmacokinetic, R/ renal impairment

suggests that the effects of these covariates were negligible
considering the inter-individual variability

The empirical Bayes estimates of CL from the final covar-
iate model were plotted for different categories of patient
characteristics (Fig. S4 of the ESM). Overall, there was no
correlation between CL and disease category (CML-AP vs.
CML-CP), smoking status (heavy vs. non-heavy smokers),
or hepatic function (normal vs. mild hepatic impairment).
However, CL was slightly lower in patients with mild or
moderate renal impairment than in those with normal renal
function.

3.2.5 Comparison of 40 mg b.i.d. with 80 mg g.d. Dose
Regimen

Once daily dosing is known to encourage adherence and
compliance to TKI therapy. Thus, an 80 mg q.d. dosing regi-
men was evaluated as an alternative to the 40 mg b.i.d. [14].
The final PopPK model was used to predict the steady state
PK profiles of the two regimens for 500 simulated typical
patients (Fig. 4 and Table 2). The average steady-state C,,,,,
and C,;, values of 80 mg q.d. were 1.61-fold higher and
0.72-fold lower than those of 40 mg b.i.d., respectively, but
the average steady-state AUC,4;, values were comparable
between the two regimens. The empirical Bayes estimates
of CL were also similar between 40 mg b.i.d. (N = 188) and
80 mg q.d. (N = 18).

4 Discussion

The two-compartment PopPK model developed for asci-
minib adequately described the PK dataset collected from
353 patients with CML in AP/CP, who participated in the
FIH and ASCEMBL studies, over a wide range of doses. The
GOF plots indicated a good alignment between the observed
and predicted concentrations, and the lack of systemic bias
confirms the accuracy of the PopPK model in characterizing
the concentration-time profile of asciminib. Based on the
VPC plots, the observed median of the 5th, 50th, and 95th
percentiles was well captured by the CIs for the correspond-
ing predicted 5Sth, 50th, and 95th percentiles, which further
confirms the robustness of the current PopPK model.

To address the slightly more than dose-proportional
increase in asciminib exposure, the PopPK model included
nominal total daily dose as a structural covariate on CL. This
approach significantly improved the model as the correlation
between the dose and inter-individual variability of CL was
mitigated. In addition to nominal total daily dose, baseline
body weight was incorporated in the structural model, spe-
cifically on CL and V/, in the form of allometric scaling with
fixed exponents of 0.75 and 1 on CL and V, respectively.
Although the impact of body weight on CL and V| was sta-
tistically significant, the difference in PK exposure between
an individual representing the 25th and 75th percentiles of
weight distribution and a typical individual weighing 70 kg
was < 20%, and thus was not considered clinically relevant.

Baseline renal function, measured as aGFR, was also
found to be a statistically significant covariate on CL.
However, the difference in PK exposure between an indi-
vidual with mild/moderate renal impairment and a typical
individual with normal renal function was relatively small,
and was therefore not considered clinically meaningful, as
the CIs of the individual PK metrics were largely overlap-
ping between normal versus mild/moderate. Based on these
results, no dose adjustment is required for patients with mild/
moderate renal impairment. As there were no patients with
severe renal impairment in our analysis, no conclusions
could be made for this group of population.

The formulation was found to be a statistically signifi-
cant covariate on k,. However, the prediction intervals for
the PK metrics were largely overlapping between the CSF
(capsule) and FMI (tablet) formulations, and was therefore
considered clinically insignificant. Of note, the capsule for-
mulation was an earlier trial formulation that will not be
available to patients.

Other covariates, such as sex, hepatic function, heavy
smoking status, disease category (CP/AP), Asian origin,
Japanese ethnicity, and T3151 mutation status were also
tested, but they were not statistically significant. Based on
these results, no dose adjustment is required for patients with
mild/moderate hepatic impairment and for the Asian patients
and for patients of Japanese ethnicity.

Asciminib represents a potentially beneficial treatment
option for patients with the T315I mutation, thus it is very
important for the PopPK model to evaluate whether PK
exposure in this population is impacted by the mutation sta-
tus and to assess the necessity for a dose adjustment. To
ensure sufficient efficacy, the recommended asciminib dos-
ing for patients with the T315I mutation is 200 mg b.i.d.
[13]. The results of the covariate analysis suggest that
there is no correlation between T315I mutation status and
PK exposure; hence, no further dose adjustment should be
required for this patient population based on PK exposure
but should only be based on efficacy.
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Fig.4 Comparison of simulated PK time course (a) and CL (b)
between asciminib 40 mg b.i.d. and 80 mg q.d. using the final PopPK
model and empirical Bayes estimates on CL. The solid lines repre-
sent the median values and the shaded areas depict the 10th—90th per-
centile of the simulations (a). The lower and upper ends of the boxes

Table2 Summary of simulated steady-state pharmacokinetic param-
eters for the two asciminib dose regimens

Regimen Cpin(ng/mL)  C,. (ng/mL)  AUC, ,y, (ng 'h/mL)
40 mgb.id. 302 (60) 908 (40) 12638 (43)
80 mg q.d. 215 (77) 1463 (40) 12646 (43)

Data are presented as arithmetic mean (% coefficient of variation).
AUC,.,,;, area under the plasma concentration—time curve from time 0

to 24 hours, b.i.d. twice daily, C,,,. maximum plasma drug concentra-

tion, C, ;) minimum plasma drug concentration, g.d. once daily.

Finally, simulations based on the PopPK model were used
to compare asciminib 40 mg b.i.d. (used in the ASCEMBL
study) and 80 mg q.d. (an alternative, more patient-centric
regimen). While there were differences in C,,,, and C,;,,

the overall asciminib exposure (AUC,, ,;,) was very similar
between the two regimens [15].

5 Conclusions

Asciminib is a first-in-class highly potent inhibitor of the
ABL kinase activity of BCR-ABL1, which is currently rec-
ommended by the FDA as a treatment option for patients
with relapsed and refractory CML in CP as well as for those
with T3151 mutation. Our analysis demonstrates the robust-
ness of the PopPK model in adequately describing the PK
properties of asciminib and characterizing the covariate
effects on exposure. While baseline body weight, aGFR, and
formulation were identified as statistically significant covari-
ates on CL and k,, the impact on exposure was relatively
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represent the 25th and 75th percentiles, respectively, horizontal lines
inside the boxes indicate medians, and the filled circles depict outliers
(b). b.i.d. twice daily, PK pharmacokinetic PopPK population phar-
macokinetics, g.d. once daily

small, and therefore not considered clinically meaningful.
Other covariates, such as the T3151 mutation, renal/hepatic
impairment, disease status, ethnicity, and race were not sta-
tistically significant, suggesting no dose adjustment for spe-
cial populations. In addition, simulation based on the PopPK
model demonstrates comparable daily exposure between
the 40 mg b.i.d. and the approved alternative regimen of 80
mg q.d., which represents a more patient-centric treatment
option. Taken together, our work highlights the importance
of PopPK analysis in understanding the PK properties of
asciminib and assessing the impact of covariates on asci-
minib PK and the feasibility of regimen switch.
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