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1 | INTRODUCTION

Imatinib (Gleevec®), a selective BCR-ABL1 kinase inhib-
itor, was the first approved oral targeted therapy and a
game changer in the treatment of chronic myeloid leuke-
mia (CML) and, to a lesser extent, gastrointestinal
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Abstract

Background: Imatinib is the treatment of elderly or frail patients with
chronic myeloid leukemia (CML). Trough levels of around 1000 ng/ml are
considered as the target exposure.

Objectives: We searched for baseline parameters associated with imatinib
pharmacokinetics, and studied the clinical impact of subsequent adaptive
dosing.

Methods: We present data from 60 adult CML patients upon imatinib with
therapeutic drug monitoring (TDM) and adaptive dosing.

Results: Mean trough levels after treatment initiation were 994.2
1 560.6 ng/ml with 56% inter-patient variability). Only 29% of patients were
in the therapeutic range. Body weight, height, body surface area, body mass
index (BMI), and age were associated with imatinib plasma levels on univar-
iate analysis. Age and BMI remained the only parameters associated with
imatinib trough levels on multivariate analysis. As severe toxicities have
been previously reported in patients with low BMI treated with standard ima-
tinib, we evaluated the extent to which low BMI may lead to plasma overex-
posure. We found a statistically significant difference in trough imatinib
levels in patients with BMI < 18.5 kg/m?, with exposure +61.5% higher than
in patients with 18.5 < BMI £ 24.9 and +76.3% higher than in patients with
BMI = 25. After TDM with adaptive dosing, a statistically significant differ-
ence in dosing between patients was observed, with doses ranging from
200 to 700 mg. No difference in toxicity or efficacy was observed regardless
of BMI after adaptive dosing.

Conclusion: Our data suggest that low BMI has a significant impact on ima-
tinib exposure but that pharmacokinetically-guided dosing limits its clinical
impact in patients.
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stromal tumor (GIST) [1]. Although now superseded by
newer targeted therapies such as nilotinib or dasatinib,
imatinib remains widely prescribed in frail or elderly
patients with CML. As with most oral targeted therapies,
the pharmacokinetics of imatinib, which is extensively
metabolized by the hepatic cytochromes CYP3A4 and
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CYP3A5 and is a substrate of efflux pumps, is character-
ized by marked inter-patient variability [2]. Several
groups have demonstrated strong exposure-response
(E-R) relationships with imatinib, and trough levels of
approximately 1000 ng/ml are usually associated with
an optimal toxicity/efficacy ratio in CML patients,
although this target exposure may vary slightly from
study to study [3]. As a result, imatinib has been a para-
digm drug for the implementation of therapeutic drug
monitoring (TDM) in routine patients, both as a means to
check patient compliance and to detect patients with
potentially inadequate exposure levels [4]. Several
reports have shown that individuals with trough levels
below the expected target plasma concentration have a
lower probability of complete cytogenetic response
(CCyR) and major molecular response (MMR) com-
pared to patients with higher plasma exposures [5-8].

As an oral targeted therapy, imatinib is extensively
metabolized in the liver after rapid and almost complete
absorption and is excreted in the bile. Consequently,
drug—drug interactions and gene polymorphisms affecting
either cytochromes P450 or efflux pumps are common
causes of inter- or intra-patient variability with imatinib. In
population pharmacokinetic modeling, body weight, age,
sex, hemoglobin, white blood count (WBC), disease diag-
nosis and plasma alpha1-acid glycoprotein have been
identified as putative covariates likely to explain variability
in imatinib clearance or volume of distribution. However,
their influence is considered to be too limited to be used
for subsequent dose adjustment [9, 10]. Consequently,
there is no a priori adaptive dosing strategy for imatinib,
which is given as a 400 mg QD flat dose. Nevertheless,
variability in plasma levels could have a detrimental effect
on clinical outcomes, as demonstrated by studies show-
ing that poor adherence had a significant impact on MMR
[8, 11]. Consequently, TDM-guided dosing has been
shown to significantly improve MMR, i.e. by increasing
the imatinib dose in patients with trough levels below the
pharmacologically active concentrations [12]. At our insti-
tute, TDM is performed with several oral targeted thera-
pies, including imatinib, as part of the routine care of
cancer patients. Using a dedicated model, we can simu-
late trough levels from a single blood sample and adjust
dosing to ensure that a trough level of 1000 ng/ml is
achieved in an agnostic manner, i.e. irrespective of the
causes of inadequate exposure at the start of treatment.
There is a paucity of data on the effect that BMI may have
on imatinib exposure. Of note, an association has been
found between low BMI and adverse events [13], but no
PK support was used to determine whether this could be
due to plasma overexposure.

Here we investigated the impact of BMI, among
other factors related to patient corpulence, on the
exposure of imatinib in real-world adult CML patients
treated with standard imatinib. Additionally, how adap-
tive dosing might limit its impact on clinical outcomes
was investigated.

2 | PATIENTS & METHODS

21 | Patients

This was a retrospective, non-interventional, observa-
tional study conducted at the Department of Hematol-
ogy, La Conception University Hospital of Marseille
(APHM), Marseille, France. After approval by the
Review Board of the APHM (study registered as
PADSS4XPQ3), routine clinical and biological data,
including imatinib serum concentrations, were retrieved
from our institution’s databases. Other collected data
were: standard anthropomorphic data, biological data,
clinical data (i.e., efficacy or MMR (i.e., BCR:ABL1/ABL1
ratio on the International Scale [BCR:ABL1'S] < 0.1%) at
12 months and adverse events recorded following the
CTCAE grading), and when available, information on
comedications during imatinib intake. Only severe toxic-
ities (i.e., grade 3 and above) showing during the first
3 months of treatment were considered. Based upon
therapeutic drug monitoring performed at steady state,
i.e., at least 4 days after treatment initiation, imatinib
dosing was likely to be subsequently modified next (see
next paragraph: Routine imatinib Therapeutic Drug Mon-
itoring and adaptive dosing). Body weight, height, Body
Mass Index, sex, age, and co-medications were all
recorded at baseline. No data on herbal medicine was
available in patients’ records. For further analysis,
patients were divided into four subgroups: BMI < 18.5;
18,5 <BMI=< 24.9; 25< BMI< 29.9, and BMI = 30,
according to the WHO classification [14].

2.2 | Routine Imatinib therapeutic drug
monitoring and adaptive dosing

Imatinib was measured as part of the routine Therapeu-
tic Drug Monitoring program for oral targeted therapies
in our institution. Briefly, patients treated with oral tar-
geted therapies are blood-withdrawn at a steady state,
usually 5-10 days after the treatment started. After cen-
trifugation, plasma was isolated, and proteins were pre-
cipitated upon acidic condition. Supernatant was next
analyzed for imatinib concentration using a simple mul-
tiplex LC—MS/MS method fully validated following EMA
and 1SO15189 standards. Imatinib was assayed over a
25-2000 ng/ml range, with both precision and accuracy
<15% and a limit of quantitation of 25 ng/ml. For each
patient, imatinib plasma concentrations and the exact
timing of the sampling were then implemented in a
Shiny interface of the Monolix® software (Lixoft,
France). Using standard nonlinear mixed effects model-
ing and population-pharmacokinetics  (pop-PK)
approach, this allowed simulation of the trough level
should the sampling time miss the T24H, and the sys-
tem was able to make a dose suggestion with respect
to a target exposure set as a trough level of 1000 ng/ml
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for the subsequent administrations. The pop-PK param-
eters of imatinib implemented in Monolix® were derived
from the ones extensively described in the literature
[3, 15], with single-compartment model, linear elimina-
tion and zero-order absorption, inter-individual variabil-
ity on volume of distribution V and total clearance ClI
and combined error model, with the following pop-PK
parameters: Cl_pop = 13.8, TkO_pop = 1.5,
V_pop =252, O Cl=0.319, Q _V = 0.314, a = 0.25,
b = 0.26. Population modeling allows the time course
of imatinib in plasma to be described, considering inter-
individual variability, and also provides the statistical
distribution n of each PK parameter. By further imple-
menting individual imatinib concentration and sampling
time, we could then calculate the conditional distribu-
tion according to the statistical law with respect to the
measured concentrations [16] Using these individual
PK parameters, the software enables to simulate differ-
ent dosing regimens (i.e. from 100 mg to 1000 mg QD
in 100 mg steps) and see the percentage of PK profiles
reaching the 1000 ng/ml target Cmin defined by Picard
et al [17] This model for adaptive dosing of imatinib was
implemented in Monolix® (Lixoft, France) and made
available online using a Shiny application (www.lixoft.
com). In addition to PK sampling, imatinib dosing could
be further adjusted based on clinical considerations.

2.3 | Statistical analysis

A trough level of 1000 ng/ml was considered the target
exposure to be achieved. Regarding the bioanalytical
precision (i.e. + 15%) of the LC-MS/MS method used
for the determination of imatinib in plasma, a range of
900-1100 ng/ml was considered acceptable. All statis-
tical analyses and differences between groups were
performed using MedCalcvV22. 007 (Ostende,
Belgium). Univariate analysis was initially performed
using standard regression analysis. Further multivariate
analysis was performed using the MedCalc® stepwise
method. To further investigate the influence of BMI on
imatinib exposure in patients divided into three sepa-
rate groups, additional one-way ANOVA with Newman
Keuls multiple comparisons testing, Chi-2 tests, and
additional Krustal-Wallis non-parametric testing with
Dunns post-hoc analysis were performed. BMI was
tested both as a categorical and a continuous variable.
With respect to the limited number of patients, a p-value
of 0.05 was regarded as statistically significant.

3 | RESULTS

We collected data from 60 adult patients (mean age
56 + 20 years, range [18—-89], M33/27F) starting imati-
nib (400 mg QD with possible a priori adjustment to
300 mg based on age or clinical considerations such
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as poor performance status or multiple comorbidities,
i.e., elderly patients being always treated with a 300 mg
starting dose) for documented CML (Table 1). Conse-
quently, the starting Imatinib dose was 400 mg for
49 patients (82%) and 300 mg for 11 patients (18%).

The mean imatinib dose at baseline was
379 + 41 mg (median = 400 mg, range 300—400 mg).
Mean 1+SD were for body weight: 72.4 +17.8 kg,
height: 167 + 11.2 cm, body surface area = 1.82
+ 0.27 m?, BMI =257 + 5.3 kg/m? (range: 17-39.2).
Co-medication was described in detail in only
35 patients (58%). Of these, 22 patients (63%) were
taking at least one drug with potential inhibitory or
inducing properties that could cause a drug—drug inter-
action (DDI) with imatinib. When available, the number
of concomitant drugs patients were taking was: 1 (8%),
between 2 and 5 (43%), between 6 and 8 (37%), and
>8 drugs (11%). Trough imatinib levels were
994.2 +560.6 ng/ml (CV: 56%) range: 334-3944,
median: 844 ng/ml) at steady state at the start of treat-
ment (Figure 1).

The observed Cmin values did not follow a normal
distribution (W = 0.7492, p < 0.001, Shapiro—Wilk test).
When weighted by dose (i.e. Ctrough/dose), the inter-
patient variability was still 67%. Overall, 43% of patients
were below target at baseline and 28% were above tar-
get. Only 29% of patients were in the target range.

The search for correlations between the collected
anthropomorphic parameters and baseline trough
levels was performed by univariate and then stepwise
multivariate analysis, as shown in Table 2. Patients’
BMI was tested both as a categorical variable
(i.e., <18.5, 18.5-24.9, 25-29.9, and 230 kg/m?) and as
a continuous variable.

TABLE 1 Patients characteristics.

Patients characteristics (n = 60)

Age years (mean, range) 56, 18-89
Sex (M/F) 33/27
Body Weight kg (mean +SD) 724 +17,8
Height cm (mean +SD) 167 £ 11,2
BSA m? (mean +SD) 1.82 0,27
BMI (kg/m?):

18,5 (%) 10

18,5 < BMI < 24,9 (%) 32

25 < BMI = 29.9 (%) 41

230 (%) 17
Co-medications (n = 35):

1(%) 8.5

1to 5 (%) 42.8

510 8 (%) 37.1

>8 (%) 11.4
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FIGURE 1 Interpatient variability on imatinib Cmin. Distribution
of trough levels of imatinib at steady-state after treatment initiation.
Inter-patient variability was 56% upon standard dosing.

TABLE 2 Univariate and multivariate (stepwise mode) regression
analysis of covariates impacting imatinib trough levels at treatment
initiation.

Univariate Multivariate
Baseline parameter p p
Age 0.032 0.004
Sex >0,05 -
Dose >0,05 -
Weight 0.0176 >0,05
Height 0.0409 >0,05
Body surface area 0.0098 >0,05
Body mass index 0.0184 0.024
Co-medication >0.05 -

On univariate analysis, age and all covariates asso-
ciated with corpulence (i.e., weight, height, BSA, BMI)
were associated with trough levels (p < 0.05). Con-
versely, sex and concomitant medication were not asso-
ciated with imatinib Cmin. However, after multivariate
analysis, only BMI (p = 0.018) and age (p = 0.0024)
remained associated with plasma  exposure
(F ratio= 8.6, p = 0.0011). When further multivariate
analysis was performed with BMI now considered as a
continuous variable, BMI was still associated with trough
levels (p = 0.0024, F ratio = 9.6044 [p = 0.0006]).

When comparing exposure levels according to BMI,
trough concentrations at baseline were
1572 + 1341 ng/ml, 973 £ 333 ng/ml, and
890 + 349 ng/ml in patients with BMI<18.5, BMI
between 185 and 24.9 and BMI =25, respectively
(Figure 2). Focusing on the subset of patients with
BMI= 30, the median Cmin was 616 ng/ml, but the mean
was 758 + 437 ng/ml, because two patients had trough
values above 1400 ng/ml, which strongly influenced the

mean values recorded in these patients. Exposure in
patients with BMI < 18.5 was statistically higher than in
the other three groups (p < 0.05, ANOVA with Student's
Newman—Keuls multiple comparison test). Using further
Tukey—Kramer or Scheffe post-hoc tests, trough values
remained statistically higher in patients with a BMI < 18.5
than in those with a BMI > 24.9 (p < 0.05). When further
using Krustal Wallis non-parametric testing, trough levels
remained significantly different depending on BMI
(p = 0.02) with patients with BMI < 18.5 exhibiting statisti-
cally significant higher concentrations than other patients
(Dunns or Conover post-hoc tests, p < 0.05).

3.1 | PK-guided dose adjustment

A total of 74% patients had their imatinib dosing chan-
ged based upon TDM and PK-guided dosing: 33% had
a decrease and 41% an increase in dosing. Patients
with decreased dosing had a mean imatinib trough
levels at baseline of 1482 ng/ml (range: 1039-3944)
whereas patients with increased dosing had a mean
imatinib trough level of 636.5 ng/ml (range: 334—799).
The remaining 26% had their dosing unchanged
(i.e., 300 or 400 mg depending on the starting dose).
There was no statistical difference in dosing among
patients at treatment initiation (p = 0.411, One-Way
ANOVA). However, after TDM and PK-guided dosing,
patients below the target threshold had dosing
increased to an average 536 mg (range: 400-700),
patients in the target threshold had no change in dosing
(mean: 378 mg, range 300—400) whereas patients
above the target threshold had a decrease in dosing
(mean: 287.5 mg, range 200—400). This difference in
dosing was statistically significant (p < 0.001, One-Way
ANOVA with Newman Keuls multiple comparison test-
ing). Figure 3 displays the change in dosing depending
on the initial exposure measured in patients.

Regarding changes in imatinib dosing depending on
BMI status, no statistical difference was observed when
treatment started (mean Imatinib dose: 380 %44,
363 £49, 400+ 0, and 371 £48 mg in patients with
BMI < 18.5, comprised between 18.5 and 24.9, com-
prised between 25 and 29.9, and =30 kg/m?, respec-
tively, p =0.580 ANOVA). However, after TDM, a
statistical difference was observed between mean dos-
ing (333 £ 114, 400 £ 49, 428 + 160,and 440 + 118 in
patients with BMI < 18.5, comprised between 18.5 and
24.9, comprised between 25 and 29.9, and =30,
respectively, p = 0.05 ANOVA with Newman Keuls
multiple comparison testing).

3.2 | Clinical outcome

Major Molecular Response was observed in 80% of
patients, and 31.6% of patients experienced at least
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FIGURE 2 Differences in baseline imatinib 4000
exposure depending on BMI. Comparison in
Imatinib trough levels depending on patient's BMI.
Patients with BMI < 18.5 had mean Imatinib Cmin
higher than the rest of the population, *: p < 0.05,
Krustal-Wallis non-parametric test with Dunns
post-hoc analysis.
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FIGURE 3 Differences in imatinib dosing before and after TDM.
PK-guided dosing of Imatinib. Depending on exposure measured at
standard dosing (mean: 379 mg imatinib), either decrease (mean:
287.5 mg) or increase (mean: 536 mg) in dosing was undertaken next
(* p < 0.001, ANOVA with Newman Keuls multiple comparison
testing).

one or more severe toxicities during the 3-month
evaluation period. There was no statistical difference in
efficacy between patients according to BMI (p = 0.33,
Chi-2 test). Similarly, no difference in adverse events
was observed (p = 0.911, Chi-2 test), despite the
marked differences in exposure observed at baseline.
After dose adjustment, no difference was observed
depending on the final dosing (i.e., decreased,

<185 18,55<24,9 25<<299 >30
Body Mass Index (Kg/m?)

increased or maintained) in efficacy (p = 0.098, chi-2
test) or in adverse events (p = 0.157, chi-2 test).

4 | DISCUSSION

Implementing precision medicine at the bedside is criti-
cal in oncology and developing adaptive dosing strate-
gies in patients should help maintaining drug exposure
within the therapeutic window. There is already abun-
dant literature describing E-R relationships with imatinib
in CML patients and several other studies have already
demonstrated how implementing PK-guided dosing
could remarkably improve clinical outcomes [12]. In this
work, we have studied to what extent BMI could have
an impact on imatinib PK. Many papers have already
investigated the possible causes of inter-patient vari-
ability in pharmacokinetics. To date, body weight, ideal
body weight, and lean mass have all been associated
with PK parameters of imatinib, although their impact
remains sometimes modest [18]. In a retrospective
study, elevated body weight was associated with
decreased exposure levels and lack of efficacy [19]. Of
note, others have failed to find a significant relationship
between age, height, body weight, or BSA and imatinib
plasma levels [20], highlighting the fact that confound-
ing factors such as comorbidities, poor adherence, or
drug—drug-interactions (DDI) are probably at play too.
Surprisingly here, co-medications were not associated
with imatinib exposure, most probably because upfront
pharmaceutical mediations prevented major DDI and
helped avoid strong CYP450 inducers or inhibitors. In
addition, comprehensive information regarding co-
medications, including over-the-counter medications,
was available in about half of the patients only, leading
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to a lack of statistical power to be conclusive. Conse-
quently, the fact that here, co-medications were found
to have no significant impact does not necessarily
mean that they do not play a major role in the PK vari-
ability of oral targeted therapies [21]. It has to be
stressed out that although 1000 ng/ml is usually consid-
ered as the target trough level for Major Molecular
Response, other studies have suggested that a wider
target-range (i.e., 1000—1500 ng/ml) could be consid-
ered for CML patients because concentrations above
1000 ng/ml were not necessarily associated with more
severe toxicities [22]. However, others have suggested
that even low-grade adverse events should be avoided
at all costs because of their potential impact on adher-
ence, pill fatigue, and even chronicity of low-grade tox-
icities with imatinib [23], which explains why some
prescribers prefer to maintain 1000 ng/ml as the target
exposure. Here, we observed a marked inter-patient
variability in imatinib trough levels at treatment initiation
with standard dosing (i.e., CV > 50%), an observation
fully in line with what was observed in previous clinical
reports [10, 15]. The fact that some patients were trea-
ted with 300 mg and not 400 mg does not explain this
observed variability, since when considering differ-
ences in starting dose, the inter-individual variability
was even higher. Consequently, only 29% patients
were in the therapeutic window when treatment started,
an observation in line with other clinical reports showing
that less than 30% patients have plasma levels in the
range of the expected therapeutic window [24]. Our data
have shown that trough levels upon treatment initiation
are related to the BMI upon multivariate analysis and
that patients with BMI < 18.5 had significantly higher
(i.e., about +70%) plasma concentration as compared
with other patients. Conversely, patients with higher BMI
tend to have trough levels lower than other individuals,
although this difference was not found to be significant.
Of note, when focusing on the patients with extreme
BMI (i.e., >30), one would have expected very low con-
centrations but the Cmin was 758 + 437 ng/ml, only
23% below the average imatinib trough levels, due to
two outliers patients in this subset with unexpected high
imatinib levels despite Class | obesity. This illustrates
how the small number of patients monitored in this
single-institute study limits some of the interpretations.
However, here our data comparing baseline trough
levels as a function of BMI suggest that special attention
should be paid to patients with extreme BMI (i.e., <18.5
or = 30 kg/m?), as they deviate symmetrically from the
target exposure of 1000 ng/ml. Overall, PK-guided dos-
ing allowed patients with too low or too high plasma
levels to have their dose either increased or decreased
before a poor clinical outcome (i.e. severe toxicities or
lack of efficacy) was observed. Following PK-guided
dosing, no difference in efficacy or toxicity was observed
eventually. Only severe toxicities during the first three
months were considered because patients were

outpatients, less serious toxicities were not always cor-
rectly monitored in their records, and hospital visits were
less frequent after this time, so later toxicities were more
likely to be misreported or missed. It has to be
highlighted that other parameters such as hemoglobin or
white blood cells were not tested here, because previ-
ous reports failed to identify them as being strongly
associated with imatinib PK variability [9]. Conversely,
alpha-(1) glycoprotein acid was not tested either, despite
being strongly associated with imatinib PK [10], because
orosomucoid is not routinely measured in routine set-
tings, and as a real-world study, this parameter was not
available in our patients. Taken together, our data sug-
gest that BMI may be an important covariate associated
with imatinib pharmacokinetics and that patients with
low BMI have higher exposure levels with a potentially
greater risk of severe toxicities if adaptive dosing is not
used next. Indeed, imatinib has been shown to be toxic
to muscle tissue and to increase creatine kinase levels
[25, 26]. Our data may explain the association between
low BMI and musculoskeletal pain previously found by
Katagiri et al, but without a clear mechanistic explana-
tion thus far [13]. Our data suggest that pharmacometric
models using relevant covariates such as BMI could
therefore be useful to anticipate such safety concerns,
although previous POP-PK studies failed to implement
such characteristics, including BMI, in their final
models [18]. In addition, our data suggest also that
patients with sudden changes in their BMI (e.g., after
bariatric surgery or sleeve) should have their dosing re-
appraised, since, in addition to directly affecting the oral
bioavailability of oral targeted therapies [27, 28], it could
further change the exposure levels of imatinib due to
subsequent changes in BMI. Of note, a methodological
weakness of this study is the small number of patients
from a single institution, resulting in, for example, too
few patients with BMI > 30 to be properly analyzed sep-
arately - however, we believe that its “real world” nature
and the fact that no selection criteria were set as a pre-
requisite make it interesting, in line with the pragmatic
clinical trials defined by the EMA and the EORTC [29].
Another weakness is the fact that at our institution, TDM
is only required at the start of treatment and is not car-
ried out longitudinally after dose adjustment. However,
the clinical data and the lack of difference in efficacy and
toxicity endpoints suggest that the marked variability in
exposure at the start of treatment was adequately
smoothed by the adaptive dosing strategy implemented
after TDM. Finally, the large inter-individual variability in
imatinib exposure observed in this real-world study
(i.e., >50%) suggests that beyond imatinib, addressing
the issue of inter-patient variability and developing TDM
with other oral targeted therapies that share the same
PK profile for the treatment of leukemia patients
(i.e., nilotinib, dasatinib, bosutinib, ponatinib, and acimi-
nib) may also be clinically relevant because they share
similar PK patterns.
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5 | CONCLUSION
Our data suggest that patients with a low BMI should
have their starting dose reduced (i.e., 300 mg), as
patients with trough levels above the target threshold in
our study were successfully treated with a mean dose
of 287 mg of imatinib (range: 200—400 mg) without
compromising efficacy at 12 months. Conversely,
increasing the dose to a mean of 536 mg (range: 400—
700 mg) in patients below the target Cmin did not
increase the incidence of severe toxicities which were
equally distributed among the patients. This suggests
that patients with a BMI = 30 kg/m? could safely have
their imatinib dose increased, as these patients had
trough levels below the target exposure on standard
dosing. Our results therefore show that routine TDM
with an adaptive dosing strategy helps to smooth out
the variability in pharmacodynamic effects, despite the
marked variability in pharmacokinetics when treatment
is started at standard dose, partly due to differences in
measured BMI. Indeed, no difference in efficacy or tol-
erability was observed in our patients, regardless of
their BMI status, after this dosing was personalized.
Should TDM not be feasible with subsequent PK-
guided dosing, our results call for special attention to
be paid to patients with low BMI who are to be treated
with imatinib, as they may be overexposed, and to
patients with high BMI, as they may be underexposed.
As the variability affecting imatinib is multifactorial,
pharmacist mediation with trained staff could help to
guide upfront adaptive dosing if TDM is not available.
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