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Abstract

Background and Objective Asciminib is approved in patients with Philadelphia chromosome-positive chronic myeloid leukemia in
chronic phase (Ph+ CML-CP) treated with > 2 prior tyrosine kinase inhibitors. Here, we aimed to demonstrate similarity in efficacy/
safety of asciminib 80 mg once daily (q.d.) versus 40 mg twice daily (b.i.d.) in patients with CML-CP without T315I mutation and
support the use of the 200-mg b.i.d. dosage in patients harboring T3151, using model-informed drug development.

Methods Data were collected from 199 patients in the phase I (NCT02081378; 10—200 mg b.i.d. or 10—400 mg q.d.) and
154 patients in the phase III (NCT03106779; 40 mg b.i.d.) studies. Evaluations were based on population pharmacokinetics
(PopPK) and exposure-response (efficacy/safety) analyses.

Results PopPK showed comparable exposure (area under the curve, AUC,, ,,;,) for 40 mg b.i.d. and 80 mg q.d. (12,638 vs
12,646 ng*h/mL); average maximum and minimum plasma concentrations for 80 mg q.d. were 1.61- and 0.72-fold those
of 40 mg b.i.d., respectively. Exposure-response analyses predicted similar major molecular response rates for 40 mg b.i.d.
and 80 mg q.d. (Week 24: 27.6% vs 24.8%; Week 48: 32.3% vs 30.6%). Results also established adequacy of 200 mg b.i.d. in
patients with T3151 mutation (Week 24: 20.7%; Week 48: 23.7%), along with a similar safety profile for all dose regimens.
Conclusions Similarity between 40 mg b.i.d. and 80 mg q.d. regimens was investigated, demonstrating similar and substantial
efficacy with well-tolerated safety in patients without T3 151 mutation. The 200-mg b.i.d. dose was deemed safe and effective

for patients with T315I mutation.

1 Introduction

Chronic myeloid leukemia (CML) is driven by the consti-
tutively active BCR::ABL1 tyrosine kinase. The hallmark
of CML is the Philadelphia (Ph) chromosome, found in ~
95% of patients [1]. Evolution of CML involves a chronic
phase (CP), accelerated phase (AP), and blast phase [2].
Currently, tyrosine kinase inhibitors (TKIs) are the stand-
ard of care in CML treatment, and have greatly improved
outcomes in patients with CML. However, there is a seri-
ous unmet need in patients with CML-CP due to treat-
ment failure caused by either intolerance or resistance.
Factors associated with treatment failure include muta-
tions (particularly the T3151 mutation) in the BCR::ABL1
gene [3-5], increasing treatment failure rates with each
line of TKI treatment [6-9], limited options in later lines

Francois Pierre Combes, Sherwin K. B. Sy have contributed equally.

Extended author information available on the last page of the article

(ponatinib is available with restricted use) [10], and lack of
clarity regarding the choice/sequencing of TKIs [11, 12].

Asciminib is a specific, orally bioavailable BCR::ABL1
inhibitor that works by specifically targeting the ABL
myristoyl pocket (STAMP), unlike other TKIs which tar-
get the ATP-binding site of BCR::ABL1; hence, asciminib
is effective against mutations in the ATP-binding site that
cause resistance to other TKIs. In addition, asciminib
offers potential for improved safety and tolerability when
administered as monotherapy [13-16].

The approval of asciminib as third-line therapy in
patients was mainly supported by the following two stud-
ies: (i) the phase I (first-in-human), open-label, dose-finding
study in patients with CML (ClinicalTrials.gov identifier:
NCT02081378, hereafter referred to as dose-finding study)
[13] designed to determine the recommended dose for
expansion (RDE); and (ii) the pivotal phase III, multicenter,
open-label, randomized study of asciminib versus bosutinib
in patients with CML-CP treated with two or more prior
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Asciminib, a novel BCR::ABL1 inhibitor, has been
approved in patients with chronic myeloid leukemia

in chronic phase (CML-CP) at a dose of 40 mg twice
daily (b.i.d.). A once-daily (q.d.) dosing regimen could
provide greater patient compliance in long-term therapy,
potentially improving clinical benefit.

This exposure—response analysis showed comparable
efficacy/safety profiles for asciminib at 80 mg q.d. and
40 mg b.i.d. dosing regimens for patients without the
T315I mutation.

For patients harboring the T315I mutation, asciminib at
200 mg b.i.d. was effective and safe.

TKIs (NCT03106779, hereafter referred to as ASCEMBL
study) [17]. In patients with CML-CP/AP without the T3151
mutation, 40 mg twice daily (b.i.d.) was determined as the
RDE. The T315I mutation is associated with resistance to
all ATP-competitive TKIs except ponatinib and olverembat-
inib; for patients with CML-CP/AP harboring this mutation,
200 mg b.i.d. was determined as the RDE [18]. Asciminib
40 mg b.i.d. demonstrated statistically significant and clini-
cally meaningful superiority in efficacy compared with bosu-
tinib 500 mg once daily (q.d.), with more than double the
proportion of patients achieving a major molecular response
(MMR; BCR::ABLI™S < 0.1%) at 96 weeks (37.6% for asci-
minib vs 15.8% for bosutinib). Asciminib also showed a
favorable safety profile, with fewer grade > 3 adverse events
(AEs) reported (56.4% for asciminib vs 68.4% for bosutinib)
and fewer AEs leading to treatment discontinuation (7.7%
for asciminib vs 26.3% for bosutinib) [17].

Considering the requisite long-term compliance to asci-
minib therapy, b.i.d. dosing under fasting conditions poses
practical challenges for many patients with regard to man-
aging their daily meals and schedules, thereby impacting
adherence and long-term compliance. One-third or more of
patients with CML have been found to be non-compliant to
therapy [19]. A patient-led study investigating non-adher-
ence to therapy in patients with CML found that 35.8% of
patients taking their medication once daily were highly
adherent, whereas only 24.9% of patients taking their medi-
cation twice daily were highly adherent and 26.7% were in
the low adherence group [20]. In fact, adherence to therapy
for chronic health conditions has always been poor, and the
findings of a systematic review on adherence to oral medica-
tions for chronic conditions indicated that once-daily dosing
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regimens were associated with an increase in days of adher-
ence versus more frequent dosing (2% to 44% more adher-
ent days than twice-daily regimens and 22% to 41% more
adherent days than thrice-daily regimens across individual
studies), reaching statistical significance (p < 0.05) in 15
of those 20 studies [21]. Therefore, an asciminib once-daily
dosing regimen could be expected to result in improved con-
venience for patients and better adherence.

The purpose of this analysis was to illustrate the similari-
ties in efficacy and safety of an alternative asciminib dose
regimen of 80 mg q.d. to the approved asciminib dose regi-
men of 40 mg b.i.d. for patients with CML-CP without the
T3151 mutation using population pharmacokinetics (PopPK)
and exposure-response (ER) analyses based on pooled effi-
cacy (ERe analysis) and safety (ERs analysis) data from
the dose-finding and ASCEMBL studies. We also aimed to
support the use of 200 mg b.i.d. in patients with CML-CP
harboring the T315I mutation. The overall aim of this manu-
script is to inform clinicians on asciminib dosing; we thereby
provide new results on the exposure—safety relationship of
asciminib and present them together with previous results
from PopPK and exposure—efficacy analyses to support the
80-mg q.d. dosing regimen in patients with CML-CP with-
out T315I mutation and the 200-mg b.i.d. dosing regimen in
patients with T3151 mutation [22, 23]. Altogether, the results
highlight how model-informed drug development (MIDD)
was utilized to support the approval of these two dosing
regimens in various countries including the United States.

2 Methods
2.1 Study Design and Conduct

This analysis was based on the data from patients with
CML-CP (and CML-AP for safety analyses) from the dose-
finding and ASCEMBL studies. Both studies, serving as the
data sources for this analysis, were approved by the appro-
priate Institutional Review Board. Patients were admin-
istered asciminib at doses of 10—200 mg b.i.d. or 80 mg,
120 mg or 200 mg q.d. (dose-finding study), or 40 mg b.i.d.
(ASCEMBL study). The analysis was categorized into
PopPK, ERe and ERs. The details for data pooling and soft-
ware used in the analyses can be found in the electronic
supplementary material (ESM, Methods S1 and S2).

2.1.1 Summary of the Population Pharmacokinetics
and Exposure—Response Modeling Strategy

A PopPK model was first built [22], enabling prediction
of individual daily exposure metrics (area under the curve
[AUC], maximum plasma concentration [C,,,,], and mini-
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records. Thereafter, an ERe model and an ERs model were
built to link individual exposure metrics with observed lon-
gitudinal BCR::ABLI" levels or key safety events including
laboratory abnormalities [23].

2.1.2 Exposure—Response Analysis for Efficacy

An ERe analysis was performed to characterize the time-
course of BCR::ABLI'S levels in patients with CML-CP. Pre-
viously, a pharmacodynamic model, using a pool of patients
with CML-CP from the dose-finding and ASCEMBL stud-
ies, investigated the overall ER relationships [23]. Briefly,
the model had three compartments representing three cell
types: (i) quiescent leukemic stem cells (Q), (ii) proliferat-
ing drug-susceptible leukemic bone marrow cells (P) and
(iii) proliferating resistant leukemic cells (R). The self-pro-
liferation of leukemic cells is governed by the growth rate
constant (k,,); transformations from Q to P and from Q to R
are represented by kg, and kg, respectively. In the subset of
patients without the T3151 mutation, the drug killing effect
on the P-cell population is represented by a power model
wherein its slope is characterized by the effect magnitude
(Eff,,). The drug killing effect in the subset of patients with
T315I mutation is characterized by a maximum effect (E,,,,)
model. Two analyses were performed to predict the response
to asciminib treatment (Fig S1, see ESM). The first analysis
aimed at exploring the difference between a q.d. and a b.i.d.
regimen with the same total daily dose. We compared the
influence of the 40-mg b.i.d. and 80-mg q.d. regimens on
BCR::ABLI"™ levels using two drug effect models: the same
power model based on the three pharmacokinetic metrics
(AUC, C,.x0 Crnin) as used previously [23] and a categorical
effect model based on the dosing regimens (40 mg b.i.d. and
80 mg q.d.) to simplify the structural model by reducing the
number of parameters estimated. The findings are presented
in this article. The second analysis used an E,,, model to
assess the effect of asciminib 200 mg b.i.d. on patients har-
boring the T3151 mutation [23]. In this model, the drug
effect was modified to allow estimation of asciminib expo-
sure leading to 50% of maximal efficacy (ECs,) along with
equation-derived parameters such as ECy, and ECys, achiev-
ing 90% and 95% maximal efficacy, respectively.

2.1.3 Exposure—Response Simulations for Efficacy

The simulation methods used with the updated models in
this article were similar to those used in a previous arti-
cle [23]. To further explore the impact of asciminib dos-
ing regimens on patients harboring the T315I mutation, the
proportions of patients for whom exposure was above the
model-estimated ECs;, (and derived ECyg,, ECy, ECys, etc.)
were computed to assess which dosing regimen was more
likely to achieve MMR.

2.1.4 Exposure—Response Analysis for Safety

The ERs analysis evaluated the relationship between asci-
minib exposure metrics and key safety events including
laboratory abnormalities (assigned as per NCI Common
Terminology Criteria for Adverse Events version 4.03 for
amylase, lipase, platelets, neutrophils, hemoglobin, aspartate
aminotransferase [AST], alanine aminotransferase [ALT],
total bilirubin, and triglycerides); vital signs (systolic and
diastolic blood pressures) for hypertension; and adverse
events (AEs) of fatigue and asthenia. PopPK-predicted indi-
vidual exposure metrics for the analyses were obtained using
the average over the 5 days prior to a safety event. Each
laboratory assessment, vital sign, or AE, as well as grade
> 3 treatment-emergent AE (TEAE), was analyzed sepa-
rately based on abnormal occurrences in each 28-day cycle.
Since the treatment duration and the number of planned and
unplanned clinical visits (for laboratory, vital sign and/or AE
assessments) differed between patients, a binary outcome
was created based on 28-day cycles. For each cycle, a value
equal to 1 was derived if a patient experienced one or more
occurrence of the event within the cycle, or zero otherwise.
A generalized linear mixed-effects model (repeated meas-
ures logistic regression) was fitted using the SAS procedure
PROC GENMOD, based on generalized estimating equation
methods. The model provided an estimate of the probabil-
ity of one or more occurrence of an event within a 28-day
cycle, and its association with exposure (the 5-day-average
PK prior to the event), time (cycle number) and baseline
(baseline values for laboratory parameters and blood pres-
sure baseline status for hypertension). Due to the nature of
repeated measures of the data, a repeated-measures logistic
regression was used assuming observations within the same
patient were correlated.

In addition, the exposure—safety relationship for TEAEs
leading to dose reductions and/or interruptions was inves-
tigated in a time-to-event analysis using a Cox regression
model. The log-transformed 5-day-moving-average exposure
prior to onset was used as a time-dependent covariate.

2.1.5 Concentration-QTcF Analysis

The effect of asciminib concentration on electrocardiogram
(ECG) parameters (QT interval corrected using the Fri-
dericia method [QTcF]) was analyzed separately. A linear
mixed-effects model was used to characterize QTcF change
from baseline versus time-matched observed plasma asci-
minib concentrations, including baseline QTcF as a covari-
ate and patient as a random effect. Changes in QTcF from
baseline were estimated at relevant asciminib concentrations
achieved at doses including 40 mg b.i.d., 80 mg q.d., and up
to twice the highest clinically relevant exposure (HCRE).
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The HCRE was determined based on the geometric mean
Co.x 2t 200 mg b.i.d. at steady state and considering a 1.59-
fold increase in C,,, of asciminib when taken in combina-
tion with imatinib [23]. This was regarded as the worst-case
scenario for C,,,, as this increment was even higher than
the increases in C,,, of asciminib observed in patients with
severe renal and hepatic impairment compared with patients
with normal renal/hepatic function [24].

3 Results
3.1 Data Pooling

The PopPK and ERs analyses were conducted using data
from 353 patients (199 and 154 from the dose-finding and
ASCEMBL studies, respectively, including 188 patients fol-
lowing a 40-mg b.i.d. dosing regimen, 18 with 80 mg q.d.,
and 132 patients with a total daily dose > 80 mg), with
6603 asciminib PK concentrations. Laboratory abnormali-
ties and vital sign analyses used data from 349 patients from
both studies, while the QT/QTc analysis used data from 239
patients from the dose-finding study. For the ERe analysis,
subsets of this pool were used for the full analysis (303
patients), the first subgroup analysis comparing the effects
of the 40-mg b.i.d. and 80-mg q.d. dosing regimens (194
patients), and the second subgroup analysis studying the
effect of asciminib 200 mg b.i.d. on patients with the T315I
mutation (67 patients who harbored the T3151 mutation)
[22].

3.2 PopPK Analysis

Both 40-mg b.i.d. and 80-mg q.d. dosing regimens showed
comparable steady-state AUC,4;, (12,638 ng*h/mL and
12,646 ng*h/mL, respectively), while the average steady-
state C,,, and C,.;, of 80 mg q.d. were 1.61-fold and 0.72-

fold that of 40 mg b.i.d., respectively. Detailed results can
be found in our previous publication [22].

3.3 Exposure-Response Analysis for Efficacy

3.3.1 Dosing Regimen Analysis: 40 mg b.i.d. versus 80 mg
q.d.

To evaluate whether asciminib dosing regimens of 80 mg
g.d. and 40 mg b.i.d. led to similar effects on the time-course
of BCR::ABLI"™, the final ER model [23] was slightly modi-
fied and refitted to better describe a subset of the original
dataset, which consisted of patients with starting-dose regi-
mens of either 80 mg q.d. or 40 mg b.i.d. Since the C;,
of asciminib is about 30% lower for the 80-mg q.d. dose
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compared with that of the 40-mg b.i.d. dose and given that
this difference in C,;, may be a contributor for differences
in efficacy between the two regimens, the effect of asciminib
on BCR::ABLI" was estimated as a function of C,;,. In an
additional model, a function of the dosing regimen (ARM)
treated as a categorical covariate was used to further assess
the difference between the two dosing regimens. Equations
describing the final models have previously been published
and are summarized in the ESM (Methods S3) [23].

The results of the two pharmacodynamic models are pre-
sented in Table 1.

In the C,;, model, the effect of C,;, as estimated by the
gamma parameter is small (0.0365), such that a lower C;,
by 30% would lead to a decrease in drug effect by < 2%.
Varying C,;, magnitude on the drug killing effect of asci-
minib on the susceptible P cell population resulted in a pla-
teau. In the regimen model, the Eff,,, of the 40-mg b.i.d.
regimen was 39.8, while the estimated regimen effect was
— 0.045 (not statistically significant), giving an Eff,,, for
the 80-mg q.d. regimen close to 38. These two models thus
estimated a negligible difference in the drug killing effect
on the susceptible leukemic P-cell population between the
two regimens. Since the regimen model is associated with
better model diagnostics as it has a higher log likelihood and
lower Bayesian information criteria (BIC), model diagnos-
tics are presented only for the regimen model (Figs. S1 and
S2, see ESM), and the regimen model was used to perform
simulations.

As expected, the predictions from simulations were very
similar for 80-mg q.d. and 40-mg b.i.d. dosing regimens
(Fig. 1). The resulting predicted MMR rates at Week 24
and Week 48, with or without stratification by baseline
BCR::ABLI"™ levels and number of prior TKIs are displayed
in Table 2.

The overall predicted MMR rates for 40 mg b.i.d. ver-
sus 80 mg q.d. were 27.6% versus 24.8% and 32.3% ver-
sus 30.6% at Weeks 24 and 48, respectively. These rates
are very similar for both regimens, though slightly lower
for 80 mg q.d., and in close agreement with the observed
rates in the ASCEMBL study (25.5% at Week 24) [17].
As baseline BCR::ABLI'S level was a significant covari-
ate in the model, we further stratified the simulations
(Fig. 1). While MMR rates were lower for patients with
high baseline BCR::ABLI" for all dosing regimens, the
stratified results show that patients with higher baseline
BCR::ABLI' levels would still derive benefit from asci-
minib treatment. The predicted BCR::ABLI' levels still
decrease after 1 year, suggesting that these patients would
benefit from a continuous long-term treatment to further
decrease BCR::ABLI'S. Figure 1 and Table 2 show that
patients with more lines of prior TKI therapy (> 3) would
also benefit from asciminib treatment, with an efficacy
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Table 1 Parameter estimates of

; Coin (RSE) Regimen (RSE)
the pharmacodynamic model
for asciminib 80 mg q.d. versus Population means
;gﬁ“e}i?;i’l}g‘u‘g‘;z‘gi’gff Qt=0) 0.0260 (45.4%) 0.0156 (46.4%)
mutation P(t=0) 0.0246 (4.9%) 0.0253 (4.0%)
R(1=0) 2.05 x 107 (75.4%) 8.94 X 1070 (48.4%)
kg (11y) 28 (fixed) 28 (fixed)
kgp (1y) 0.53 (fixed) 0.53 (fixed)
kg (1y) 6.5 (fixed) 6.5 (fixed)
Eff, 0 42.1 (3.4%) 39.8 (3.18%)
Gamma 0.0399 (7.2%)
Standard deviation of random effects (IIV)
Q@=0) 3.49 (7.6%) 3.72 (8.3%)
P(t=0) 0.147 (20.5%) 0.174 (17.2%)
R@=0) 2.36 (27.4%) 3.37 (11.7%)
Eff . 0.265 (7.1%) 0.277 (6.3%)"
Cov (Q [t = 0], Eff,,,,) —0.647 (11.1%) —0.718 (7.1%)

Covariate effect magnitude '
L10BAOon Q (t=0)
L10BAOonP (r=0)
Regimen on Eff,,, (80 mg q.d.)
NUMTTRT (3,4.5) on Eff,,,,

Residual error
a (additive)

b (proportional)

Fit statistics
— 2 log-likelihood
Corrected BIC

2.53 (14.7%)
2.51 (1.7%)

—0.0725 (56.7%)

0.23 (2.7%)
0.0975 (7.1%)

1316.21
1410.42

1.97 (19.8%)
2.55 (1.5%)

— 0.0447 (148%)
—0.0692 (55.4%)

0.19 (2.6%)
0.081 (6.3%)

998.68
1090.72

BIC Bayesian information criteria, b.i.d. twice daily, C,

min

minimum plasma concentration, Cov covariate,
Eff,qq effect of drug, IV inter-individual variability, k,, growth rate of resistant and proliferating cells, k,

> Tap

and k,, transfer rate constants between proliferating, resistant and quiescent compartments, L/0BAO base-
line log; -transformed BCR::ABLI'S, NUMTTRT number of prior TKI treatments, P proliferating leuke-
mic bone marrow cells, Q quiescent stem cells, g.d. once daily, R proliferating resistant cells, RSE relative

standard error, ¢ time, TKI tyrosine kinase inhibitor, y year

This value is for the 40-mg b.i.d. dosing regimen

T Covariate effect magnitude is reported as log. The linear effect is exp(value)

similar to that predicted for patients treated with fewer
prior TKIs.

3.4 Analysis for Patients Harboring the T315I
Mutation

We used the final T3151 model [23] to further evaluate the
efficacy of asciminib in patients with the T315I mutation
following a 200-mg b.i.d. dosing regimen, using an E,,,
model (Methods S3, see ESM). Compared with the dose of
200 mg b.i.d., this analysis indicated that patients treated
with lower dose regimens were less likely to respond to treat-
ment (Fig. 2). Only the three highest doses (120, 160, and
200 mg b.i.d.) showed a general decrease in BCR::ABLI'
levels over time, suggesting that these regimens achieved
higher reductions in BCR::ABLI" as compared with 40 mg

b.i.d. and 80 mg q.d. in patients with the T315] mutation
(Fig. 2). Findings of the ERe analysis also showed the ben-
efit of using the highest clinical dose to treat patients harbor-
ing the T3151 mutation: indeed, at 200 mg b.i.d., 99.4% of
patients had asciminib exposure (measured as AUC) above
the estimated 90% effective concentration (ECy,). Lower
doses of asciminib also resulted in a lower proportion of
patients achieving ECy, than 200 mg b.i.d. (120 mg b.i.d.
[84.5% patients] and 160 mg b.i.d. [96.8% patients]) [23].

Based on the simulated BCR::ABLI', the predicted
MMR rates for the 200-mg b.i.d. dose regimen at Weeks 24
and 48 were 20.7% and 23.7%, respectively. Similar MMR
rates were obtained for 120 mg b.i.d. (19.3% and 22.9%) and
160 mg b.i.d. (20.2% and 23.8%).
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«Fig. 1 Simulated time-course of log,,-transformed BCR::ABLI" for
asciminib 40 mg b.i.d. and 80 mg q.d. in patients not harboring the
T315I mutation: all patients (a) and patients stratified by number of
prior TKIs and baseline BCR::ABLI IS Jevels (b). The black line rep-
resents the median over the 100 replicates of the 50th percentile of
BCR::ABLI'S. The darker shaded area represents the median of 25th
and 75th percentiles of BCR::ABLI IS and the lighter shaded area is
the median of 10th and 90th percentiles of BCR::ABLI'S. b.i.d. twice
daily, g.d. once daily, TKI tyrosine kinase inhibitor

3.5 Exposure-Response Analysis for Safety

The efficacy of 80 mg q.d., 40 mg b.i.d. and 200 mg b.i.d.
was demonstrated in the earlier publication [22] and in the
previous section. Evaluation of a potential link between
exposure and safety was analyzed and results are described
in this section to justify the benefit/risk between efficacy
and safety.

3.5.1 Laboratory Abnormalities

The analysis of laboratory abnormalities showed no statisti-
cally significant relationship between asciminib exposure
and the majority of the laboratory events analyzed. Figure 3
presents the results of the repeated measures logistic regres-
sion analysis. Regression coefficient estimates were nega-
tive for the exposure metrics for the majority of laboratory
events (including amylase increase [any grade and grade >
3], platelet decrease [grade > 3], neutrophil decrease [grade
> 3], ALT increase [grade > 2] and triglyceride increase
[any grade]), suggesting no increase in the risk of laboratory
events with increased exposure. Exposure metric regression
coefficients were positive for several laboratory abnormali-
ties (lipase increase of any grade and grade > 3, hemoglobin
decrease of grade > 3, and bilirubin increase of grade >
2), but they were not statistically significant, suggesting
minimal impact of increased exposure on the risk of these
laboratory abnormalities. Only AST increase of grade > 2
showed a significant positive estimate for the exposure met-
ric, with a p-value of 0.015 for C,,, and 0.088 for AUC.
However, the frequency of these events was very low in the
ASCEMBL study (1.3% of patients and 0.1% of cycles).
For a 5-fold increase in the geometric mean C,,, with the
40-mg b.i.d. dose, the predicted probability of experiencing
an event within a cycle increases from 0.3% to 0.9% for the
dose-finding study and from 0.1 to 0.4% for the ASCEMBL
study, which highlights the rarity of these events (Table S1,
see ESM).

3.5.2 Adverse Events and Vital Signs

The results of the repeated measures logistic regression anal-
ysis showed a negative coefficient estimate (range, — 0.075
to — 0.008) for the asciminib exposure metrics (AUC, C,,

ax?

and C,;,) for hypertension or fatigue and asthenia (any
grade), as well as for TEAEs of grade > 3, (AUC, — 0.211;
Craxo — 0.256; Cpip. — 0.245) (Fig. 3). These results sug-
gest no clinically relevant relationship between exposure and
these safety events. TEAEs leading to dose reduction or dose
interruption were reported in 152 of 351 patients (43.3%).
A time-dependent Cox regression analysis provided positive
coefficient estimates of 0.032 for AUC (p = 0.715), 0.074 for
Cpax @ = 0.449), and 0.016 for C,;, (p = 0.834), but these

results were not statistically significant.
3.5.3 QT/QTc Analysis

The estimated mean QTcF changes from baseline were 3.35
(90% CI 2.28-4.43), 3.64 (90% CI 2.60-4.68), 5.37 (90%
CI 3.97-6.77), and 6.77 (90% CI 4.67-8.87) ms for C,,,,
at 40 mg b.i.d., 80 mg q.d., 200 mg b.i.d., and the HCRE,
respectively, below the regulatory threshold of 10 ms and
therefore not clinically significant according to the regula-
tory guidance (Fig. 4).

3.5.4 ECG Analysis From Clinical Data

In the dose-finding study, new QTcF > 500 ms was noted
in 3/241 (1.2%) patients (of whom two also had increase
in QTcF > 60 ms from baseline). However, none of these
abnormalities were associated with cardiac-related symp-
toms. In the ASCEMBL study, new QTcF > 500 ms with
increase in QTcF > 60 ms from baseline was noted in 1/156
(0.6%) patients, which was reported as a treatment-related
grade 3 ECG QT prolongation. This event was managed with
treatment interruption and dose reduction, and no subse-
quent episodes of QTcF > 500 ms were observed in this
patient.

4 Discussion

Based on the preclinical and clinical findings, 40 mg b.i.d.
has been found to be an efficacious and well tolerated dosing
regimen for asciminib [14]. The results from the ASCEMBL
study in patients with Ph4+ CML-CP without the T315I
mutation showed a superior benefit/risk profile of asciminib
40 mg b.i.d. compared with bosutinib 500 mg q.d. [13]. The
80-mg q.d. regimen was proposed as an alternative regi-
men to 40 mg b.i.d. to encourage better patient compliance.
MIDD, based on integrated data across dose regimens and
studies, is a key approach to support the development and
regulatory review of novel drugs [25-27]; we have used it in
this study to assess and justify the comparability of 80-mg
q.d. with 40-mg b.i.d. dosing regimens.

The ERe analysis indicated similar efficacy of asciminib
40 mg b.i.d. and 80 mg q.d. The predicted MMR rates were
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Table2 MMR rate at Weeks 24 and 48 comparing 40-mg b.i.d. versus 80-mg q.d. asciminib regimens from simulations of 100 patients per trial
in 100 trials based on a PD model for patients not harboring the T315I mutation

Category 40 mg b.i.d. 80 mg q.d.
24-wk MMR rate (%) 48-wk MMR rate (%) 24-wk MMR rate (%) 48-wk MMR rate (%)

Overall 27.6 +4.5 323 +48 248 +4.2 30.6 +4.7

Baseline BCR::ABLI'S > 0.1% to 1%, < 2 prior 44.2 +5.2 452 +5.6 40.5+4.3 422 +4.1
TKIs

Baseline BCR::ABLI" > 0.1% to 1%, > 3 prior 42.2 +4.7 439+45 392 +4.7 413 +48
TKIs

Baseline BCR::ABLI" > 1%to 10%, < 2 prior ~ 29.8 + 4.3 349 +4.7 27.1+49 332452
TKIs

Baseline BCR::ABLI'S > 1% to 10%, > 3 prior  29.4 + 4.6 348 +4.9 25.6 +4.3 31.7+5.1
TKIs

Baseline BCR::ABLI'S > 10% to 100%, < 2 179+ 3.8 239 +4.2 149+29 21.7+3.9
prior TKIs

Baseline BCR::ABLI" > 10% to 100%, > 3 17.0 £ 3.7 235+4.6 147 £33 21.6 £3.6
prior TKIs

Data reported as mean =+ standard deviation

b.i.d. twice daily, MMR major molecular response, PD pharmacodynamic, g.d. once daily, TKI tyrosine kinase inhibitor, wk week

2

N~

N
1

log,,(%BCR::ABL1")
o

1
-
L

40 mg b.i.d. 80 mg b.i.d. 120 mg b.i.d. 160 mg b.i.d. 200 mg b.i.d.

T
00 05 10 05 00 05 10 05 0.0 05

T
1.0 05 00 05 10 05 00 05 10 05

Time (year)

Fig.2 Simulated time-course of log,-transformed BCR::ABLI'S for
asciminib 40 mg b.i.d., 80 mg q.d., 120 mg b.i.d., 160 mg b.i.d., or
200 mg b.i.d. in patients (with any number of prior TKI treatments)
harboring the T315I mutation. The black line represents the median
over the 100 replicates of the 50th percentile of BCR::ABLI'S. The

very similar between the two regimens and were in close
agreement with clinical data from the ASCEMBL study
[17]. While arguably data for the 80-mg q.d. dose regimen
were limited (N = 18), MIDD provided a strong rationale
for the similar efficacy between the two regimens, justifying
the approval of both dosing regimens by several countries,
including the United States.

A\ Adis

darker shaded area represents the median of 25th and 75th percentiles
of BCR::ABLI" and the lighter shaded area is the median of 10th and
90th percentiles of BCR::ABLI™. b.i.d. twice daily, g.d. once daily,
TKI tyrosine kinase inhibitor

The asciminib dose of 200 mg b.i.d. for patients with
CML-CP harboring the T315I mutation was selected based
on the preclinical findings (showing that 4- to 13-fold higher
asciminib concentrations were required for sufficient inhibi-
tion of BCR::ABLI™"" versus non-mutated BCR::ABLI)
[14], together with safety, efficacy, and PK data from the
dose-finding study [13]. The approval of this dosing regimen
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Fig.3 Regression coefficient estimates of repeated-measures logistic
regression model for asciminib exposure metrics versus laboratory
events, vital signs (hypertension) and AEs of fatigue/asthenia. AE

for patients with the T315I mutation in the United States
and other countries was supported by modeling and simu-
lation strategies. Simulations based on the time-course of
BCR::ABLI" over 2 years using PopPK-simulated PK met-
rics demonstrated that a dose of 200 mg b.i.d. was effective
and adequate in this heavily pretreated patient population
with limited treatment options. Asciminib has the advantage
of being active against the T315I mutation, one of the most
frequently identified BCR::ABLI mutations (20% of all point
mutations in later-line CML-CP) [14].

The lack of clinically meaningful relationships between
asciminib exposure and the majority of the laboratory
events analyzed supports the acceptability of the safety
profiles of the 80-mg q.d. regimen in patients with CML-
CP without the T315I mutation and the 200-mg b.i.d.
regimen in patients with CML-CP harboring the T3151
mutation, especially given the consistent results between
AUC, C,, and C_;, as exposure metrics. Similarly, the
negative coefficient estimates obtained by the repeated-
measures logistic regression model, which assessed the

adverse event, AUC area under the concentration—time curve, CI con-
fidence interval, C,,,, maximum plasma concentration, C,,;, minimum
plasma concentration

relationship between the probability of occurrence of
safety events (hypertension or fatigue and asthenia) and
asciminib exposure, suggest that an increase in asciminib
exposure was not associated with an increased risk of these
events. Furthermore, safety results demonstrated that an
increase in asciminib exposure was not associated with
a higher probability of occurrence of grade > 3 TEAEs.
Additionally, the risk of TEAE-related dose reduction or
dose interruption was not associated with asciminib expo-
sure. These results are in agreement with a recent publi-
cation showing that after a median exposure of 2 years to
asciminib 200 mg b.i.d., only four (8.3%) patients with
CML-CP harboring the T315I mutation discontinued asci-
minib due to adverse events [28].

These observations from the ERs analyses suggest that
asciminib has a similar safety profile across all dose regi-
mens (and associated exposure), whether at 40 mg b.i.d.,
80 mg q.d., or 200 mg b.i.d. The number of patients with
safety data obtained at an 80-mg q.d. dosing regimen may be
considered small (N = 18); however, the small sample size at
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Fig.4 Scatterplot, regression line (red), and 90% CI (blue shaded
area) of change from baseline QTcF versus plasma asciminib con-
centration. Data are from 239 patients from the dose-finding study
(patients with CML and Ph+ acute lymphoblastic leukemia). Each
circle represents a data point (PK sample with time-matched QTc
assessment) any time post-asciminib dose. Vertical lines represent
median C,,, for 40 mg b.i.d., 80 mg q.d., 200 mg b.i.d. and HCRE.

max

80 mg q.d. is more than counterbalanced by the total amount
of data collected over several years of treatment, showing
the favorable safety profile of asciminib administered at a
total daily dose of > 80 mg (N = 150). Even though a 60%
increase in C,,, (based on PopPK) was observed with an
80-mg q.d. dosing regimen compared with 40 mg b.i.d., the
80-mg q.d. dosing regimen was considered to have a simi-
lar safety profile to 40-mg b.i.d. dosing, as there was a lack
of association between the occurrence of AEs, laboratory
abnormalities or vital sign alterations with increasing expo-
sure (and up to 5-fold the observed C,,,,, in patients receiving
asciminib at 40 mg b.i.d.).

In summary, the ERe analysis suggests similar efficacy
between 80 mg q.d. and 40 mg b.i.d., whereas the ERs
analysis indicates no correlation between increase in asci-
minib exposure and increase in probability of occurrence of
a safety event when using any PK metrics for 40 mg b.i.d.
versus 80 mg q.d. These results are in line with the exist-
ing clinical data [29, 30]. Overall, the dose of 80 mg q.d. is
considered as efficacious and safe as 40 mg b.i.d. and can be
used as an alternative asciminib dosing regimen for patients
with CML not harboring the T3151 mutation. Asciminib has
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Scatterplot includes only the matched ECG records. The model was
QTcF change from baseline = concentration + baseline QTcF are
fixed effects, and patient is a random effect. b.i.d. twice daily, CI con-

fidence interval, C,,,, maximum plasma concentration, HCRE high-

est clinically relevant exposure, PK pharmacokinetic, g.d. once daily,
QTcF QT interval corrected using the Fridericia method, TKI tyrosine
kinase inhibitor

a negative food effect, with exposure decreased by approxi-
mately 30% when administered with a low-fat meal and by
approximately 65% with a high-fat meal compared with the
fasted state [30]; therefore, poor compliance with fasted
conditions would reduce its oral bioavailability. The 80-mg
g.d. dosing provides a more convenient regimen that could
improve patients’ treatment compliance [20]. Both 40-mg
b.i.d. and 80-mg q.d. dose regimens have been approved in
the United States [31], ACCESS countries (UK, Australia,
Singapore, Switzerland), and South Korea, among others,
while Japan and the European Union approved only the b.i.d.
dosing regimen (40 mg b.i.d.).

5 Conclusions

The asciminib clinical trials provided confirmatory evidence
that a total daily asciminib dose of 80 mg (administered as
40 mg b.i.d.) has a favorable benefit/risk profile in heavily
pre-treated patients with CML without the T315I mutation,
displaying potent anti-leukemic activity with a well-tolerated
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safety profile. Exposure-response modeling showed that the
80-mg g.d. and 40-mg b.i.d. regimens are comparable with
regard to safety and efficacy. The 80-mg q.d. dose regimen
is a patient-centric regimen which is likely to support better
compliance, considering asciminib is administered under
fasting conditions, thus potentially deriving enhanced benefit
from the therapy. Moreover, based on the available clinical
data and the results of the present research, the 200-mg b.i.d.
regimen is also shown to have a positive risk—benefit profile
in patients with CML harboring the T315I mutation.
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