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Abstract

Background: The phase I, exploratory, open-label Exploring Nilotinib BCR-ABL Effects
(ENABL) study [ClinicalTrials.gov identifier: NCT00644878] assessed the impact of switching

to nilotinib therapy in patients with chronic myeloid leukemia in chronic phase (CML-CP) who
had a suboptimal molecular response with imatinib.

Methods: Patients with CML-CP who had previously achieved a complete cytogenetic response
(CCyR]), but had a suboptimal molecular response, with frontline imatinib therapy (N = 18)
were assigned to receive nilotinib 300 mg twice daily. The primary endpoint was the change in
BCR-ABLT transcript levels from baseline after 12 months; rates of major molecular response

(MMR] and safety were also assessed.

Results: At 3 months after switching to nilotinib, 10 of 17 (59%) evaluable patients had
achieved MMR. At 12 months, 9 of 12 (75%) evaluable patients had achieved MMR, and

the median BCR-ABLT level among all patients remaining in the study was 0.020% on the
International Scale (IS), equivalent to a 3.7-log reduction from the standardized IS baseline
(primary endpoint]. Adverse events (AEs] were typically grade 1/2 and manageable with dose
interruptions. A total of three patients experienced serious study drug-related AEs, including
pancreatitis, bradycardia, and vertigo. No deaths were reported.

Conclusions: Overall, results from this exploratory study suggest that switching to nilotinib
due to suboptimal molecular response with imatinib can result in improved molecular

response for patients with CML-CP.

Keywords: CML-CP, ENABL, imatinib, nilotinib, suboptimal response, switch, tyrosine kinase

inhibitor

Introduction

Imatinib was the first BCR-ABL]1 tyrosine kinase
inhibitor (TKI) approved for the treatment of
patients with newly diagnosed Philadelphia chro-
mosome-positive (Ph+) chronic myeloid leuke-
mia in chronic phase (CML-CP), as well as for
patients with Ph+ CML in accelerated phase
(AP) or blast crisis (BC) after failure of interferon-o
therapy. For most patients with CML-CP, front-
line therapy with imatinib is effective for inducing
a complete cytogenetic response (CCyR) [O’Brien
et al. 2003]. However, many patients treated with

imatinib do not meet the molecular response tar-
gets designated by the National Comprehensive
Cancer Network (NCCN) and the European
LeukemiaNet (ELN) [National Comprehensive
Cancer Network, 2016; Baccarani et al. 2013].
Failure to achieve an early molecular response at
3 months following initiation of TKI treatment,
which is a criterion for considering a switch in
therapy according to the NCCN guidelines
[National Comprehensive Cancer Network,
2016], is associated with poorer clinical outcomes
in patients with CML-CP [Marin et al. 2012]. In
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patients treated with TKI therapy for =12
months, the ELN considers an optimal response
as achievement of major molecular response
(MMR), defined as BCR-ABL1 <0.1% on the
International Scale [IS (BCR-ABLIS); equiva-
lent to a 3-log reduction from the standardized IS
baseline]. Achievement of MMR at 12 months is
associated with favorable long-term outcomes
and a lower rate of disease progression compared
with lack of MMR at 12 months [Hughes ez al.
2010]. The ELN considers patients with a
response level equivalent to CCyR without MMR
(BCR-ABLI'S >0.1-1%) at 12 months following
initiation of frontline TKI therapy to be in a
‘warning zone,’ indicating that they may be at risk
for treatment failure [Baccarani ez al. 2013].

Among patients with CCyR at 12 months in the
International Randomized Study of Interferon
Versus STI571 (IRIS) trial of frontline imatinib,
>30% did not achieve MMR at 12 months
[Hughes ez al. 2010]. For patients without MMR
after =12 months of frontline imatinib therapy, a
change in treatment may lead to improved long-
term outcomes. However, limited data are availa-
ble regarding the impact of switching therapy for
this subset of patients. There is also evidence that
a rising BCR-ABL1 transcript level is an early sign
of disease relapse and may predict emergence of
BCR-ABL1 mutations and loss of response [Wang
et al. 2006; Press et al. 2009]. Additional investi-
gation is needed to determine whether switching
therapy due to increasing BCR-ABLI1 transcript
levels leads to improved patient outcomes.

Nilotinib is a highly selective BCR-ABLI TKI
approved for the treatment of patients with newly
diagnosed CML-CP or imatinib-resistant or
imatinib-intolerant CML-CP or CML-AP. With
5 years of follow up in the Evaluating Nilotinib
Efficacy and Safety in Clinical Trials—Newly
Diagnosed Patients (ENESTnd) study, frontline
nilotinib resulted in higher response rates and a
lower risk of disease progression wversus frontline
imatinib for patients with Ph+ CML-CP
[Hochhaus ez al. 2016]. Frontline nilotinib has
also been associated with a lower rate of discon-
tinuation due to suboptimal response or treat-
ment failure than frontline imatinib [Larson ez al.
2012]. In addition, nilotinib has shown efficacy as
second-line therapy in studies of patients with
suboptimal response, treatment failure, resist-
ance, or intolerance to imatinib [Hughes ez al
2014a, 2014b; Goh er al. 2011; Kantarjian et al.
2011]. With 24 months of follow up in a trial of

second-line nilotinib in patients with imatinib
resistance or intolerance, approximately 40% of
patients achieved CCyR and 28% of patients
achieved MMR (including 38% of those with
complete hematologic response at baseline)
[Kantarjian ez al. 2011].

Given the superior potency of nilotinib compared
with imatinib, we hypothesized that switching to
nilotinib could result in improved outcomes for
patients with suboptimal molecular response on
imatinib. Although treatment guidelines have been
updated over time to highlight the importance of
molecular responses and monitoring, and to reflect
the availability of multiple treatment options for
patients with CML-CP, criteria for switching ther-
apy due to failure to achieve MMR or rising BCR-
ABL]1 transcript levels have not been established.
The Exploring Nilotinib BCR-ABL Effects
(ENABL) study was designed to assess whether
patients with CML-CP treated with imatinib who
achieved CCyR and either did not achieve MMR
(=1 year of imatinib treatment required) or expe-
rienced a >1-log increase in BCR-ABL1 transcript
levels (regardless of the duration of imatinib treat-
ment) could achieve further BCR-ABL1 reduc-
tions by switching to nilotinib.

Materials and methods

Study design and patients

ENABL was a phase II, exploratory, open-label,
12-center study conducted in the United States
[ClinicalTrials.gov identifier: NCT00644878]
[US National Institutes of Health, 2015].
Institutional review board or independent ethics
committee approval was obtained at each partici-
pating study center. The study was conducted in
accordance with the Declaration of Helsinki and
local applicable laws and regulations. All patients
provided written informed consent prior to their
participation in the study. The original protocol
intended to enroll 160 patients (80 patients per
group). However, the study was terminated early
due to a high screen failure rate leading to slow
enrollment over approximately 3 years. Due to
the small sample size, the planned analyses could
not be performed.

Eligible male and female patients with Ph+
CML-CP were aged =18 years, were receiving
frontline therapy with imatinib, and had an Eastern
Cooperative Oncology Group (ECOG) perfor-
mance status of <2. Prior to enrollment, all

http://tah.sagepub.com



S Ailawadhi, LP Akard et al.

patients were required to have achieved CCyR and
suboptimal molecular response [defined as either
lack of MMR during treatment with imatinib for
=1 year (group 1) or a >1-log increase in BCR-
ABL]1 transcript level from the best response
achieved, regardless of the duration of imatinib
treatment (group 2), based on real-time quantita-
tive polymerase chain reaction (RQ-PCR) assess-
ments prior to study entry] while receiving imatinib
=400 mg daily. Patients in group 1 were stratified
at screening as either plateau PCR (defined as =2
PCR samples performed =1 month apart with no
>1-log changes in BCR-ABLI transcript levels) or
falling PCR (defined as =2 PCR samples with >1-
log cumulative reduction in BCR-ABL1 transcript
levels). For enrollment in group 2, patients were
required to have a rising PCR trend at screening,
defined as a cumulative >1-log increase in BCR-
ABL]I transcript levels with =2 PCR samples per-
formed within 6 months prior to screening.
Patients with prior imatinib dose reductions were
eligible for enrollment if the minimum imatinib
dose received was 300 mg daily and the duration of
the dose reduction was <28 days; for enrollment
in group 1, patients must have been receiving
imatinib 400 mg daily for =6 consecutive months
prior to screening.

Patients with prior CML-AP or CML-BC,
previously documented T3151 mutations, or
prior treatment with a TKI other than imatinib
were excluded. Patients who achieved prior
CCyR on imatinib and had a confirmed loss of a
CCyR prior to study entry were also excluded.
Other exclusion criteria included impaired gas-
trointestinal function that could alter study drug
absorption, history of chronic pancreatitis or
acute pancreatitis within 1 year of study, impaired
cardiac function [including congenital or family
history of long QT syndrome, Fridericia-
corrected QT interval (QTcF) >450 mg on
screening electrocardiogram (ECG), past or
current ventricular or atrial tachyarrhythmias,
bradycardia, myocardial infarction within 1 year
of treatment initiation, or other clinically signifi-
cant heart disease (e.g. congestive heart failure,
uncontrolled hypertension, or unstable angina)],
severe or uncontrolled medical conditions (e.g.
uncontrolled diabetes), and acute or chronic liver
disease or severe renal disease.

Study treatment
Study treatment for all patients was nilotinib 300
mg twice daily. Imatinib and nilotinib treatment

were separated by a washout period of =3 days.
Patients were instructed to take nilotinib under
fasting conditions (no food for =2 h prior to and
=1 h after dosing). In patients who did not
achieve an MMR with nilotinib 300 mg twice
daily by month 6 after switch (with 1 month
defined as one 28-day cycle), nilotinib dose esca-
lation to 400 mg twice daily was permitted at any
time after the end of month 6, per physician dis-
cretion. Dose escalation to nilotinib 400 mg twice
daily was not allowed if patients were receiving a
reduced dose of nilotinib 400 mg once daily or
were off treatment due to drug-related adverse
events (AEs), as per the ENABL dose reduction
guidelines; however, once such patients were able
to tolerate nilotinib 300 mg twice daily for =2
weeks, dose escalation to nilotinib 400 mg twice
daily was allowed. After dose escalation, patients
remained on the new dose until the end of the
study. Dose reduction guidelines were specified
for certain grade 3/4 hematologic AEs and grade
2—-4 nonhematologic AEs. Patients continued
nilotinib treatment until end of study, disease
progression, unsatisfactory therapeutic -effect,
intolerance, or study discontinuation.

Study assessments

The primary efficacy endpoint was the log change
in BCR-ABL1 transcript levels from the standard-
ized IS baseline after 12 months on nilotinib ther-
apy. BCR-ABLI transcript levels were assessed
by peripheral blood RQ-PCR carried out in a
central laboratory (Molecular MD, Portland,
OR, USA). For patients in group 1, RQ-PCR
analysis was performed at screening and every 3
months until the end of the study. For patients in
group 2, RQ-PCR was performed at screening,
monthly for the first 3 months, and every 3
months thereafter.

Secondary endpoints included rates of MMR and
deeper reductions (=4-log and =4.5-log) in
BCR-ABLI transcript levels from the standard-
ized IS baseline at selected time points and time
to best molecular response. Time to best molecu-
lar response was defined as the time from enroll-
ment until maximum observed reduction in
BCR-ABLI transcript level.

Patients’ imatinib trough levels were measured
prior to stopping imatinib. Nilotinib trough levels
were measured at screening and days 1, 8, and 84
(end of month 3). Due to the small sample size
and early termination of the trial, planned

http://tah.sagepub.com



Therapeutic Advances in Hematology 8(1)

nilotinib trough level assessments at month 12
and end of study were removed from the amended
study protocol.

Safety assessments included evaluation of AEs
and serious AEs (SAEs), laboratory parameters
(hematologic assessment, biochemical testing),
ECG evaluation, and physical examinations,
including vital signs. Lipid profiles (including
high-density lipoprotein cholesterol, low-density
lipoprotein cholesterol, very low-density lipopro-
tein cholesterol, triglycerides, and total choles-
terol) were monitored with all scheduled blood
biochemistry assessments, including the screen-
ing visit, days 1 and 8, end of months 1, 2, and 3,
every third month through month 24, and upon
early discontinuation. AEs were graded accord-
ing to the National Cancer Institute Common
Terminology Criteria for Adverse Events version
3.0 [National Cancer Institute, 2006].

Statistical analysis

Efficacy variables were analyzed based on all
patients who received =1 dose of study drug, had
=1 postbaseline assessment, and were evaluable
at the indicated time point. Safety analyses were
based on the safety population, which included all
enrolled patients who received =1 dose of study
drug. Because of the very small sample size, no
statistical testing was performed; only descriptive
summary statistics were used.

Results

Patients and treatment

A total of 62 patients entered screening. Of these,
44 patients failed screening due to unacceptable
laboratory values (z = 16), unacceptable test pro-
cedure results (z = 14), not meeting diagnostic/
severity criteria (n = 8), withdrawal of consent (n =
6), use of exclusionary medications/therapies (n =
1), or other reasons (n = 2). There were two
patients who failed screening for more than one
reason. Overall, 24 of the excluded patients did
not have MMR at screening, including 15 patients
with a <2-log reduction in BCR-ABL] transcript
levels from the standardized IS baseline (BCR-
ABLIS >1%) and 9 patients with a 2- to 3-log
reduction (BCR-ABLI1'S >0.1-1%).

A total of 18 patients were enrolled and included
for analysis (17 patients in group 1 and 1 patient
in group 2). Due to the small patient number in

Table 1. Patient demographics and baseline
characteristics.

each group, all analyses were conducted based on
the combined population (N = 18). There were
three patients who had prior interferon treatment.
Most patients (n = 13; 72.2%) had an ECOG
performance status of 0 at screening; five patients
(27.8%) had an ECOG performance status of 1.
The median age of enrolled patients was 44 years
(range, 29-72 years; Table 1). The median dura-
tion of prior imatinib treatment was 2.6 years
(range, 1.2-9.4 years). Prior to switching from
imatinib therapy, patients’ median imatinib trough
serum concentration was 1937 ng/ml (range, 487—
8990 ng/ml). A total of seven patients had BCR-
ABLI'S >1% at screening: one patient without
confirmation of CCyR by standard bone marrow
cytogenetics at screening (a protocol violation)
and six patients who met the study eligibility crite-
ria of CCyR at screening based on fluorescence in
situ hybridization or bone marrow test results.

Patients were treated with nilotinib for a median
of 1.9 years (range, 0.2-3.5 years). There were
two patients who had dose escalation to nilotinib
400 mg twice daily. Median nilotinib dose inten-
sity was 596 mg/day (range, 259-703 mg/day). At
month 3, the median nilotinib serum concentra-
tion was 1063 ng/ml (range, 94-2300 ng/ml).
Due to low enrollment, the potential correlation
between molecular response and imatinib or nilo-
tinib trough levels could not be assessed. Overall,
14 patients were treated for =6 cycles and 12
were treated for =12 cycles. A total of 11 patients
(61.1%) completed the study as per protocol,
including the 2 patients with dose escalation to
nilotinib 400 mg twice daily. A total of seven
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Figure 1. Median (range) log reduction in BCR-ABLT transcript levels from the standardized IS baseline.

patients (38.9%) did not complete the study: of
these, three patients discontinued from the study
due to abnormal laboratory values, two due to
AEs, and two due to protocol deviations.

Efficacy

The median BCR-ABL IS level among all patients
at study start was 0.472% (range, 0.107-7.1%),
equivalent to a 2.326-log (range, 1.15-2.97-log)
reduction from the standardized IS baseline. At
12 months after treatment switch (primary end-
point), the median BCR-ABLI1S level among
evaluable patients (z = 12) was 0.022% (range,
0.0032-0.174%), equivalent to a 3.659-log
(range, 2.76—4.50-log) reduction from the stand-
ardized IS baseline (Figure 1). Thus, BCR-
ABLIS transcript levels fell >1-log after 12
months of nilotinib. There was one patient who
completed 45 months of treatment and had a 3.5-
log reduction (BCR-ABL1S = 0.032%) in BCR-
ABLI transcript levels at month 45. The median
time to best molecular response was 13.8 months
[95% confidence interval (CI), 4.2-23.1 months].

All patients maintained CCyR after switching to
nilotinib, and all patients had a downward trend in
BCR-ABLI levels on nilotinib (Figure 2). A total

of three patients did not achieve MMR [all three of
these patients discontinued within the first 3
months of the study due to AEs (types of AEs lead-
ing to discontinuation described below)]. One
patient experienced a >1-log increase in BCR-
ABLI1'S at 6 months (from 0.003% at month 3 to
0.047% at month 6) and was subsequently found
to have an E355G mutation. The patient remained
in CCyR and MMR but discontinued from the
study after 6 months due to abnormal liver func-
tion test results and rising cholesterol levels.

Among evaluable patients, 10 of 17 (59%)
achieved MMR at 3 months and nine of 12 (75%)
achieved MMR at 12 months. Among the 10
patients with MMR at 3 months, five achieved a
=4-log reduction (BCR-ABLIS <0.01%; MR?)
at 3 months or later in the study. Overall, six
patients had a =4-log reduction at any time dur-
ing the study, and four achieved a =4.5-log (BCR-
ABL1'S <0.0032%; MR%*5) reduction (Figure 3).

Safety and tolerability

AEs reported in =20% of patients at any grade
included fatigue in six patients (33.3%); arthralgia,
headache, and rash in five patients each (27.8%);
and cough, nausea, myalgia, sinusitis, and upper
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Figure 2. Trends in BCR-ABL1 transcript levels by patient (N = 18). All 11 patients who completed the study
per protocol achieved MMR on study, including 10 patients who achieved confirmed MMR (in at least two
consecutive assessments). Of the seven patients who discontinued early from the study, four achieved MMR on
study (including two patients with confirmed MMR and two with unconfirmed MMR] and three did not achieve
MMR on study.
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Figure 3. Cumulative incidence of MMR, MR%, and MR45 over time. The one patient who achieved MMR at the
end of the study is not shown.
MMR, major molecular response; MR%, 4-log reduction in molecular response; MR45, 4.5-log reduction in molecular response.
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respiratory tract infection in four patients each
(22.2%). The most common biochemical abnor-
malities were alanine aminotransferase (ALT) ele-
vation in three patients (16.7%) and aspartate
aminotransferase (AST) elevation, hyperbilirubine-
mia, hyperglycemia, hypercholesterolemia, and
hypertriglyceridemia in two patients each (11.1%).
Most AEs and laboratory abnormalities were grade
1 or 2 in severity; no grade 4 AEs or grade 4 hema-
tologic abnormalities were reported. AEs suspected
to be related to study treatment were reported in 16
patients (88.9%), including grade 3 events in five
patients [27.8%: elevated ALT (n = 2), bradycar-
dia (n = 1), rash (n = 1), and pruritic rash (z = 1)].
QTcF prolongation >60 mg from baseline was not
observed in any patient and the maximum QTcF
observed on study was 457 mg.

Most AEs reported with nilotinib therapy were
manageable with brief dose interruptions. Overall,
nine patients had dose reductions due to AEs that
were attributed to nilotinib, including four
patients with dose reductions due to a single type
of AE (one each of anorexia, rash, pruritic rash,
and hyperbilirubinemia) and five patients with
dose reductions due to multiple types of AEs
(myalgia and muscle fatigue; pancreatitis and
nausea; speech impairment and vertigo; elevated
ALT, elevated AST, pruritic rash, and rash; and
elevated ALT, elevated AST, weight loss, and
myalgia). There were three patients who discon-
tinued due to abnormal laboratory results (grade
2-3 ALT elevations and grade 2 hyperbilirubine-
mia), and two patients discontinued due to non-
hematologic AEs (grade 3 bradycardia and grade
3 pruritic rash). No deaths were reported.

Overall, 5 SAEs were reported in three patients
(16.7%); 3 of these events (in two patients) were
suspected to be related to study treatment, includ-
ing one patient with grade 2 pancreatitis (reported
twice) and one patient with grade 2 vertigo that
required dose adjustment and grade 3 bradycar-
dia (the only SAE that led to study discontinua-
tion). The 2 SAEs not suspected to be related to
study treatment included grade 3 pneumonia in
the patient with pancreatitis and sinusitis in
another patient. Pneumonia required hospitaliza-
tion, and all other SAEs resolved after drug inter-
ruption or dose adjustment.

Discussion
Current management of CML involves targeting
defined treatment goals and changing treatment

when the goals are not met. Both the ELN and
NCCN emphasize the importance of regular
molecular monitoring and achieving molecular
response milestones, such as early molecular
response (BCR-ABL1'S <10% at 3 or 6 months of
frontline therapy, which can provide an indication
of future outcomes) [Hughes er al. 2014c] and
MMR, as vital components of CML disease
management [National Comprehensive Cancer
Network, 2016; Baccarani er al. 2013]. However,
optimal management of patients who miss ELN-
and NCCN-designated milestones remains under
investigation. For example, although the ELN
and NCCN both designate BCR-ABLI'S <10%
as a target response at 3 and 6 months [National
Comprehensive Cancer Network, 2016; Baccarani
et al. 2013], the long-term impact of switching
therapy due to failure to achieve BCR-ABLIS
=<10% is unclear. Achievement of MMR is simi-
larly known to be an important milestone; MMR
is associated with longer duration of CCyR
[Tacobucci er al. 2006; Cortes et al. 2005; Paschka
etal. 2003; Press er al. 2007], higher rates of event-
free survival [Hughes ez al. 2010], and higher rates
of progression-free survival [Press et al. 2006;
Hehlmann ez al. 2014]. However, NCCN guide-
lines do not recommend a switch in therapy due to
lack of MMR in patients who have achieved
CCyR, and although the ELN designates achieve-
ment of CCyR without MMR at 12 months as a
‘warning’ response level, there is no recommenda-
tion to switch treatment due to lack of MMR in
these patients [National Comprehensive Cancer
Network, 2016; Baccarani ez al. 2013].

In the multicenter exploratory study of 18 patients
reported here, the majority of patients who
switched to nilotinib based on a suboptimal
molecular response on imatinib therapy achieved
MMR with nilotinib. Overall, nine of 12 (75%)
evaluable patients achieved MMR at 12 months
after switching to nilotinib; 10 of 17 (59%)
achieved this response at 3 months. With a
median follow up of approximately 2 years, there
were no deaths reported among patients in
ENABL; 88.9% of patients had AEs suspected to
be related to study drug.

These results are consistent with those from pre-
vious studies that demonstrated clinical benefit
from switching to nilotinib for patients with vary-
ing levels of suboptimal response or treatment
failure on imatinib [Hughes ez al. 2014a, 2014b].
In the ENESTnd extension study, patients from
the imatinib arm of ENESTnd who had a

http://tah.sagepub.com



Therapeutic Advances in Hematology 8(1)

suboptimal response or treatment failure (defined
based on the 2009 ELN criteria) [Baccarani ez al.
2009] with imatinib therapy were switched to
nilotinib 400 mg twice daily; the majority (58%)
of patients in that study achieved CCyR after
switching to nilotinib, and approximately one-
third (32%) achieved MMR by 12 months after
switching to nilotinib [Hughes ez al. 2014a].

In the ENEST Complete Molecular Response
(ENESTcmr) study, patients with CCyR and
detectable BCR-ABL]1 after =2 years on imatinib
were randomized to continue imatinib or switch
to nilotinib 400 mg twice daily [Hughes et al.
2014b]. Compared with patients in the imatinib
arm, patients in the nilotinib arm of ENESTcmr
achieved higher rates of MR*> (among patients
without MR%5 at study start; 20.8% versus 42.9%,
respectively) by 2 years and undetectable BCR-
ABL1 (among patients with detectable BCR-
ABL1 at study start; 17.0% oversus 31.7%,
respectively) by 2 years [Hughes ez al. 2014b].

The eligibility criteria and patient populations of
ENABL and ENESTcmr differed in two key
aspects. First, ENESTcmr required a longer
duration of prior imatinib therapy than ENABL,
and second, unlike ENABL, ENESTcmr
included patients with MMR or deeper molecular
responses at study entry. The narrower window
of eligible molecular response levels for ENABL
likely contributed to its slow enrollment and high
screen failure rate. For example, among patients
treated with frontline imatinib in ENESTnd, the
cumulative rate of MMR after 2 years of treat-
ment (the approximate median duration of prior
imatinib therapy among patients in ENABL) was
44%, and with 1 additional year of imatinib ther-
apy the rate of MMR increased to 53% [Hochhaus
et al. 2016]; many of these patients who achieved
MMR on imatinib may have been ineligible for
ENABL but eligible for ENESTcmr.

Despite the differences in enrollment criteria, the
results presented here from ENABL are consist-
ent with those from ENESTcmr. In ENESTcmr,
response improvements were particularly marked
among those patients without MMR at the study
start, which is the subset most comparable with
the ENABL patient population; among patients
in ENESTcmr without MMR at the study start,
29.2% and 3.6% of those in the nilotinib and
imatinib arms, respectively, achieved MR%*5 by 2
years [Hughes er al. 2014b]. Together, results
from both ENABL and ENESTcmr add support

to the notion that patients with a suboptimal
molecular response on imatinib can achieve fur-
ther reductions in BCR-ABL 1 transcript levels by
switching to nilotinib. Data from the imatinib
arm of ENESTcmr suggest that patients would
be unlikely to achieve these BCR-ABLI reduc-
tions with continued imatinib therapy [Hughes
et al. 2014b].

While this study was limited by a high screen fail-
ure rate and low accrual, the rapid reduction in
BCR-ABL1 transcript levels in most patients
achieved in the initial months following TKI
switch supports further investigation of the poten-
tial clinical benefits of switching to nilotinib for
patients with less-than-optimal responses on
long-term imatinib.

Overall, the findings of this study suggest that
switching to nilotinib can induce deeper molecular
responses in patients with CML-CP who achieve a
suboptimal molecular response to imatinib. This is
consistent with results from the larger, randomized
ENESTcmr study, for which analysis is ongoing
[Hughes er al. 2014b]. Additional clinical investi-
gation and long-term follow up may help deter-
mine whether switching to nilotinib due to
suboptimal molecular response to imatinib can
result in improved long-term outcomes.
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