SR —— Taylor & Francis
Taylor & Francis Group
Hematology

ISSN: (Print) 1607-8454 (Online) Journal homepage: https://www.tandfonline.com/loi/yhem20

Frontline nilotinib treatment in Turkish patients
with Philadelphia chromosome-positive chronic
Myeloid Leukemia in chronic phase: updated
results with 2 years of follow-up

Guray Saydam, Ibrahim Celalettin Haznedaroglu, Leylagul Kaynar, Akif S.
Yavuz, Ridvan Ali, Birol Guvenc, Olga M. Akay, Zafer Baslar, Ugur Ozbek,
Mehmet Sonmez, Demet Aydin, Mustafa Pehlivan, Bulent Undar, Simten
Dagdas, Orhan Ayyildiz, Gulnur Akin, Ilkiz M. Dag & Osman Ilhan

To cite this article: Guray Saydam, Ibrahim Celalettin Haznedaroglu, Leylagul Kaynar,
Akif S. Yavuz, Ridvan Ali, Birol Guvenc, Olga M. Akay, Zafer Baslar, Ugur Ozbek, Mehmet
Sonmez, Demet Aydin, Mustafa Pehlivan, Bulent Undar, Simten Dagdas, Orhan Ayyildiz,
Gulnur Akin, llkiz M. Dag & Osman Illhan (2018) Frontline nilotinib treatment in Turkish
patients with Philadelphia chromosome-positive chronic Myeloid Leukemia in chronic
phase: updated results with 2 years of follow-up, Hematology, 23:10, 771-777, DOI;
10.1080/10245332.2018.1498167

To link to this article: https://doi.org/10.1080/10245332.2018.1498167

ﬁ Published online: 11 Jul 2018. Submit your article to this journal
) , A
||I| Article views: 1287 & View related articles &'
\!) View Crossmark data (&' @ Citing articles: 3 View citing articles (&

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=yhem20


https://www.tandfonline.com/action/journalInformation?journalCode=yhem20
https://www.tandfonline.com/loi/yhem20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/10245332.2018.1498167
https://doi.org/10.1080/10245332.2018.1498167
https://www.tandfonline.com/action/authorSubmission?journalCode=yhem20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=yhem20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/10245332.2018.1498167
https://www.tandfonline.com/doi/mlt/10.1080/10245332.2018.1498167
http://crossmark.crossref.org/dialog/?doi=10.1080/10245332.2018.1498167&domain=pdf&date_stamp=11 Jul 2018
http://crossmark.crossref.org/dialog/?doi=10.1080/10245332.2018.1498167&domain=pdf&date_stamp=11 Jul 2018
https://www.tandfonline.com/doi/citedby/10.1080/10245332.2018.1498167#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/10245332.2018.1498167#tabModule

HEMATOLOGY
2018, VOL. 23, NO. 10, 771-777
https://doi.org/10.1080/10245332.2018.1498167

Taylor & Francis
Taylor &Francis Group

W) Check for updates

Frontline nilotinib treatment in Turkish patients with Philadelphia
chromosome-positive chronic Myeloid Leukemia in chronic phase: updated
results with 2 years of follow-up

Guray Saydam?, Ibrahim Celalettin Haznedaroglu®, Leylagul Kaynar ©°, Akif S. Yavuz®, Ridvan Ali€,
Birol Guvenc’, Olga M. Akay?, Zafer Baslar", Ugur Ozbek', Mehmet Sonmez), Demet Aydin®, Mustafa Pehlivan/,
Bulent Undar™, Simten Dagdas”, Orhan Ayyildiz®, Gllnur Akin®, Ilkiz M. Dag® and Osman Ilhan“

2Ege University Medical Faculty Hospital, Department of Internal Medicine, Izmir, Turkey; °HacettepeUniversity Medical Faculty Hospital,
Department of Internal Medicine, Ankara, Turkey; “Erciyes University Medical Faculty Hospital, Hematology Division, Kayseri, Turkey;
distanbul University, Istanbul Medical Faculty, Department of Internal Medicine, Istanbul, Turkey; “Uludag University Medical Faculty,
Department of Internal Medicine, Bursa, Turkey; '‘Cukurova University Medical Faculty Hospital, Department of Internal Medicine, Adana,
Turkey; 9Eskisehir Osmangazi University Medical Faculty Hospital, Department of Internal Medicine, Eskisehir, Turkey; PIstanbul University
Cerrahpasa Medical Faculty, Department of Internal Medicine, Istanbul, Turkey; ‘Acibadem University Faculty of Medicine, Department of
Medical Genetics, Istanbul, Turkey; 'Karadeniz Technical University Medical Faculty, Department of Internal Medicine, Trabzon, Turkey;
Okmeydani Training and Research Hospital, Department of Hematology, Istanbul, Turkey; 'Gaziantep University Medical Faculty,
Department of Internal Medicine, Gaziantep, Turkey; ™Dokuz Eylul University Medical Faculty, Department of Internal Medicine, lzmir,
Turkey; "Ankara Numune Training and Research Hospital, Department of Internal Medicine, Ankara, Turkey; °Dicle University Medical
Faculty Hospital, Department of Internal Medicine, Diyarbakir, Turkey; PNovartis Pharmaceuticals Corporation, Istanbul, Turkey; “Ankara
University School of Medicine, Department of Hematology, Ankara, Turkey

ABSTRACT

Objectives: This report presents final results (24 months of follow-up) from the first prospective,
national study of frontline nilotinib in chronic myeloid leukemia (CML) patients in Turkey.
Methods: Patients with newly diagnosed Philadelphia chromosome-positive CML in chronic
phase (CML-CP; N =112) received nilotinib 300 mg twice daily. The primary endpoint, which
was the cumulative rate of major molecular response (MMR; BCR-ABLT1<0.1% on the
International Scale [BCR-ABL1'"]) by 12 months, was previously reported (66.1% [80% Cl,
59.7%-72.0%)). ClinicalTrials.gov identifier NCT01274351

Results: By 24 months, 83.0% of patients achieved MMR, and 50.9% achieved MR*> (BCR-ABL1"
<0.0032%). Safety results at 24 months were consistent with those at 12 months. No additional
deaths or disease progressions to accelerated phase/blast crisis were observed between 12 and
24 months.

Discussion: Treatment with nilotinib 300 mg twice daily for 2 years provided high MMR with a
good safety/tolerability profile in newly diagnosed CML-CP patients in Turkey. Assessment of
MMR across time points showed increasing rates through 18 months, after which as lower
rate of increase was observed. The safety profile of nilotinib 300 mg twice daily with 24
months of follow-up was similar to that observed at 12 months, and no new safety concerns
were identified. These efficacy and safety findings are consistent with the results from the
12-month analysis of this study and from previous nilotinib studies. These findings support
nilotinib as an option for frontline treatment of CML-CP.

Conclusion: Frontline nilotinib treatment provided sustained efficacy, with good tolerability,
over 24 months in newly diagnosed CML-CP patients.
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Introduction : .
and to be associated with a good overall safety/toler-

ability profile in patients with CML-CP [6-11]. In the
Evaluating Nilotinib Efficacy and Safety in Clinical

With the availability of BCR-ABL1 tyrosine kinase inhibitors
(TKIs), many patients with Philadelphia chromosome-

positive (Ph+) chronic myeloid leukemia in chronic
phase (CML-CP) now have near-normal life expectancies
[1]. The first-generation TKI, imatinib, provided higher
rates of responses and improved survival than did the pre-
vious standard of care [2-4]. However, some patients are
resistant to or intolerant of imatinib treatment [5] and for
such patients, other therapy options are needed.

The second-generation TKI nilotinib has been shown
to provide improved efficacy compared with imatinib

Trials—Newly Diagnosed Patients (ENESTnd) study of
frontline nilotinib, higher rates of major molecular
response (MMR; BCR-ABL1 < 0.1%on the International
Scale [BCR-ABL1IS]) were observed with nilotinib
300 mg twice daily than with imatinib 400 mg twice
daily at 12 months (44% vs 22%; P <0.001). Faster
and higher rates of deep molecular responses such as
MR*® (BCR-ABL1IS <0.0032%) were also seen with nilo-
tinib than with imatinib (55.7% vs 32.9% by 6 years;
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nominal P < 0.0001). The higher rate of MR*> with nilo-
tinib suggests that it may enable more patients to
reach the molecular response levels required for par-
ticipation in clinical trials of treatment-free remission
(i.e. stopping TKI treatment without losing molecular
response), which is an emerging treatment goal for
patients with CML-CP [12,13].

The first prospective, national clinical study of front-
line nilotinib in patients with CML in Turkey was con-
ducted between 2011 and 2013. This study evaluated
treatment with nilotinib 300 mg twice daily in newly
diagnosed Turkish patients with Ph+ CML-CP (N=
112), and results from a 12-month analysis were pre-
viously reported [14]. The cumulative rate of MMR by
12 months, which was the primary efficacy endpoint,
was 66.1% (80% Cl, 59.7%-72.0%); 22.3% of patients
also achieved MR*” by 12 months. Nilotinib was gener-
ally well tolerated over 12 months of treatment and
showed a safety/tolerability profile consistent with
that seen in previous studies. Overall, findings from
the 12-month analysis supported nilotinib 300 mg
twice daily as frontline therapy for patients with CML-
CP. Here, we report final 24-month results from this
study of frontline nilotinib in Turkish patients with
CML-CP.

Materials and methods
Study design and patients

This open-label, multicenter, single-arm, phase 2 study
(ClinicalTrials.gov identifier NCT01274351) evaluated
nilotinib frontline therapy in patients with newly diag-
nosed Ph+ CML-CP in Turkey. Patients were enrolled at
15 study centers between 25 January 2011 and 21
March 2013. The study design and patient inclusion/
exclusion criteria have been reported previously in
detail [14]. Briefly, eligible patients were adults (aged
>18 years) diagnosed with Ph+ CML-CP within 6
months prior to study entry who had an Eastern Coop-
erative Oncology Group performance status of <2.
Those who had previously been treated for CML with
agents other than anagrelide and hydroxyurea were
not eligible, with the exception of patients requiring
treatment pending the start of the study, who could
have received <31 days of imatinib therapy; no other
prior TKI treatment was allowed. Patients who had
serious, uncontrolled medical conditions or cardiac
function impairment were also excluded.

Patients were treated with oral nilotinib at a dose of
300 mg twice daily for planned study duration of 24
months. Dose reductions or treatment interruptions
were permitted in cases of intolerance or toxicity.
However, a dose reduction below 400 mg/day was
not allowed, and patients who were intolerant of this
dose were to discontinue from the study. Patients
could also discontinue from the study for other

reasons, including disease progression to accelerated
phase (AP) or blast crisis (BC) or treatment failure. AP
was defined as >15% but <30% blasts in peripheral
blood or bone marrow, >30% blasts and promyelo-
cytes in peripheral blood and bone marrow, >20%
basophils in peripheral blood, or thrombocytopenia
(>100 x 109 platelets/L) not associated with treatment.
BC was defined as >30% blasts in peripheral blood or
extramedullary involvement (excluding hepatospleno-
megaly). Treatment failure was defined as the
absence of a complete hematologic response (CHR)
or a cytogenetic response (i.e. >95% Ph+ metaphases)
at 6 months; the absence of a partial cytogenetic
response (PCyR; i.e. >35% Ph+ metaphases) at 12
months; the absence of a complete cytogenetic
response (CCyR; i.e. >0% Ph+ metaphases) at 18
months; or loss of CHR, PCyR, or CCyR, progression to
AP/BC, or an increase in white blood cell counts at
any time.

Ethics

The study was conducted in accordance with the
ethical principles of the Declaration of Helsinki and all
local laws and regulations. All patients provided
written informed consent prior to enrollment in the
study. The study protocol and all amendments were
approved by the institutional review board, indepen-
dent ethics committee, or research ethics board at
each study center.

Study endpoints and assessments

The primary efficacy endpoint was the cumulative rate
of MMR by 12 months; cumulative rates of MMR across
assessment time points, time to and duration of MMR,
and the cumulative rate of MR*® were also assessed.
Cytogenetic and hematologic responses were evalu-
ated based on rates of CCyR and CHR, and clinical out-
comes were evaluated based on rates of progression-
free survival (PFS; defined as the time from the first
dose of study drug until progression to AP/BC or
death from any cause) and event-free survival (EFS;
defined as the time from the first dose of study drug
until any of the following: loss of CHR, loss of PCyR/
CCyR, progression to AP/BC, or death from any
cause). Molecular and cytogenetic response rates
were also assessed based on baseline Sokal risk and
achievement of BCR-ABL1IS <10% at 3 months.
Details regarding study assessments have pre-
viously been reported [14]. Briefly, molecular
responses were evaluated based on real-time quanti-
tative polymerase chain reaction analysis of periph-
eral blood samples collected at months 3, 6, 9, 12,
15, 18, 21, and 24. Real-time quantitative polymerase
chain reaction assays were performed at a single
European Treatment and Outcome Study (EUTOS)-



standardized central laboratory [15]; results were
reported as a ratio of BCR-ABL1 to ABL1 and were
standardized to the IS. Cytogenetic responses were
evaluated via bone marrow aspirations and/or biop-
sies at 6 and 12 months and at the final study visit
or until CCyR or MMR was achieved. Hematologic
assessments were performed every 15 days for the
first 3 months, every month through 12 months,
and every 3 months thereafter through 24 months.
Safety was evaluated throughout the study based
on physical examinations, adverse event (AE) report-
ing (using the Common Terminology Criteria for
Adverse Events v3.0), and clinical laboratory assess-
ments. For patients who discontinued early from
the study, follow-up for survival was performed
every 3 months through 24 months after study
initiation.

Statistical analyses

Sample size calculation was previously described [14].
Efficacy analyses were performed in the intent-to-
treat population, and safety analyses were performed
in the safety population, which included all patients
who received >1 dose of nilotinib and had >1 safety
assessment post baseline. For analysis of the primary
efficacy endpoint, patients who did not have evaluable
data for the primary endpoint or who discontinued
early from the study were considered non-responders.
Descriptive summary statistics were provided for sec-
ondary efficacy endpoints, safety parameters, and
patient baseline characteristics.

Results
Patients

A total of 112 patients with Ph+ CML-CP were enrolled,
all of whom received treatment with nilotinib 300 mg
twice daily. Baseline characteristics of the patient popu-
lation have previously been reported [14]. Briefly, the
median age was 47 years (range, 19-78 years), and
56.3% of patients were male. A higher proportion of
patients had low Sokal risk scores (54.5%) than inter-
mediate or high Sokal risk scores (39.3% and 6.3%,
respectively). Among enrolled patients, 92 (82.1%)
completed 24 months of treatment (Table 1); of the
20 patients (17.9%) who discontinued before month
24, 15 did so before month 12. AEs (n =9 [8.0%]) and
withdrawal of consent (n=4 [3.6%]) were the most
common reasons for discontinuation; 2 patients dis-
continued due to both AEs and withdrawal of
consent. Overall, patients received nilotinib treatment
for a median duration of 713 days (range, 3-728
days); the median duration of follow-up was 719 days
(range, 3-732 days).
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Table 1. Patient disposition.

Nilotinib 300 mg twice daily

Patients, n (%) N=112)
Completed 24 months 92 (82.1)
Discontinued before month 24 20 (17.9)
Reasons for discontinuation

Adverse events® 9 (8.0)°
Withdrawal of consent 4 (3.6)°
Disease progression 3(27)
Death 2(1.8)
Pregnancy 1 (0.9)
Loss to follow-up 1(0.9)
Other* 2(1.8)

*Adverse events leading to discontinuation included grade 4 hematologic
toxicity (n = 1), grade 4 thrombocytopenia and grade 4 neutropenia (n =
1), acute pancreatitis (n=1), chest pain (n=1; patient had unstable
angina and was included among the 4 patients with ischemic heart
disease), brain tumor (n=1), and adverse events of unknown cause (n
=4).

Two patients discontinued treatment due to both adverse events and
withdrawal of consent.

“Other reasons for discontinuation included noncompliance with study pro-
tocol (n=1) and study drug withheld due to hospitalization (n = 1).

Efficacy

The primary efficacy endpoint was the cumulative rate
of MMR by 12 months, which was previously reported
(66.1% [80% Cl, 59.7%-72.0%]) [14]. By 24 months,
the cumulative rate of MMR was 83.0% (93 patients;
Table 2). Cumulative rates of MMR across time points
through month 24 are shown in Figure 1. In addition
to the 74 patients who had achieved MMR by 12
months, 10 achieved MMR between 12 and 15
months, and another 8 achieved MMR between 15
and 18 months; only 1 additional patient achieved
MMR between 18 and 24 months. Among the 93
patients who achieved MMR by 24 months, the
median time to MMR was 194 days (range, 90-637
days). Twelve of these 93 patients had a subsequent
loss of MMR (defined as BCR-ABL1IS >0.1%, disease
progression, or death); among these 12 patients, the
median duration of MMR was 91 days (range, 85-102
days). Excluding the patients with a loss of MMR, the
noncumulative rate of MMR at 24 months was 72.3%
(81 patients). The proportion of patients who achieved
a deep molecular response of MR*> by 24 months was
50.9% (57 patients) compared with 21.4% (24 patients)
by 12 months.

Table 2. Molecular, cytogenetic, and hematologic responses
Nilotinib 300 mg twice daily

Patients, n (%) N=112)
Molecular response

Cumulative rate of MMR by 24 months 93 (83.0)
Cytogenetic response

Cumulative rate of CCyR by 24 months 100 (89.3)
Noncumulative rate of CCyR

At 3 months 86 (76.8)
At 6 months 89 (79.5)
At 12 months 84 (75.0)
At 24 months 90 (80.4)
Hematologic response

Cumulative rate of CHR by 24 months 109 (97.3)

Note: CCyR: complete cytogenetic response; CHR: complete hematologic
response; IS: International Scale; MMR: major molecular response (BCR-
ABL1" <0.1%); MR**:BCR-ABL1" <0.0032%.
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IS: International Scale; MMR: major molecular response (BCR-ABLI'S <0.1%).

Figure 1. Cumulative rates of major molecular response across
time points through month 24. IS: International Scale; MMR:
major molecular response (BCR-ABL1IS <0.1%).

The cumulative rates of CCyR and CHR by 24 months
were the same as the rates by 12 months [14]: 100
patients (89.3%) achieved CCyR and 109 (97.3%)
achieved CHR by 24 months. As previously reported,
the median time to CCyR among the 100 patients
who achieved CCyR was 90 days (range, 78-362
days). Noncumulative rates of CCyR at 3, 6, 12, and 24
months are presented in Table 2 and were generally
similar across time points. Among the 109 patients
who achieved CHR by 24 months, the median time to
CHR was 29 days (range, 22-33 days).

Rates of molecular and cytogenetic responses were
evaluated in subgroups of patients based on Sokal risk
category at baseline (Table 3). Although the number of
patients with high Sokal risk was small, a general trend

Table 3. Molecular and cytogenetic response rates by baseline
Sokal risk category

Sokal risk category at baseline

Patients, n/N (%) Low Intermediate High
MMR
3 months
Cumulative 18/61 (29.5) 9/44 (20.5) 1/7 (14.3)
Noncumulative 18/57 (31.6) 9/41 (22.0) 1/7 (14.3)
12 months
Cumulative 43/61 (70.5) 27/44 (61.4) 4/7 (57.1)
Noncumulative 37/50 (74.0) 22/34 (64.7)  3/5 (60.0)
24 months
Cumulative 53/61 (86.9) 34/44 (77.3) 6/7 (85.7)
Noncumulative 45/47 (95.7) 31/35 (88.6) 6/6 (100.0)
CCyR
3 months
Cumulative 44/61 (72.1) 36/44 (81.8) 6/7 (85.7)
Noncumulative 44/54 (81.5) 36/41 (87.8) 6/7 (85.7)
12 months
Cumulative 55/61 (90.2) 39/44 (88.6) 6/7 (85.7)
Noncumulative 47/49 (95.9) 32/36 (88.9) 5/6 (83.3)
24 months
Cumulative 55/61 (90.2) 39/44 (88.6) 6/7 (85.7)
45Noncumulative 50/50 (100.0) 34/36 (94.4) 6/6 (100.0)
MR™
12 months 14/61 (23.0) 8/44 (18.2) 2/7 (28.6)
(noncumulative)
24 months 32/61 (52.5) 23/44 (52.3) 2/7 (28.6)

(noncumulative)

Note: CCyR: complete cytogenetic response; IS: International Scale; MMR:
major molecular response (BCR-ABLT"® <0.1%); MR**: BCR-ABL1"
<0.0032%.

Table 4. Molecular and cytogenetic response rates by
achievement of BCR-ABL1"™ <10% at 3 months.

BCR-ABL1" at 3 months®

<10% >10%

Patients, n (%) (n=90) (n=15)
MMR

12 months (cumulative) 70 (77.8) 4 (26.7)
24 months (cumulative) 84 (93.3) 9 (60.0)
CCyR

12 months (cumulative) 89 (98.9) (73.3)
24 months (cumulative) 89 (98.9) 11 (73.3)
MR‘I,S

12 months (noncumulative) 24 (26.7) 0

24 months (noncumulative) 52 (57.8) 5(333)

CCyR: complete cytogenetic response; IS: International Scale; MMR: major
molecular response (BCR-ABL1" <0.1%); MR**:BCR-ABL1" <0.0032%.
3BCR-ABL1" levels at 3 months were unknown for 7 patients, as they dis-

continued from the study before 3 months.

toward higher MMR rates with lower Sokal risk was
seen across time points. As previously reported [14],
80.4% of patients achieved BCR-ABL1IS <10% at 3
months. Evaluation of molecular and cytogenetic
responses based on achievement of this milestone
showed higher response rates among patients who
had BCR-ABL1IS <10% at 3 months than among
those who did not (Table 4), although these data
should be interpreted with caution due to the small
number of patients without BCR-ABL1IS <10% at 3
months.

One patient (0.9%) progressed to BC, and 2 patients
(1.8%) died (both due to myocardial infarction) by 12
months; no additional disease progressions to AP/BC
or deaths were reported between 12 and 24 months.
The estimated 2-year rate of PFS (proportion of patients
with no progression to AP/BC or death from any cause)
was 97.1%, and the median duration of PFS was not
reached by 2 years (Figure 2(A)). The 2 patients who
died due to myocardial infarction have been described
previously in detail [14]. Briefly, 1 patient (male, aged
75 years) did not have any known cardiovascular risk
factors at baseline and died after 57 days on study
treatment. The other patient (male, aged 72 years)
had a prior myocardial infarction not reported during
screening. The patient had a prolonged QT interval
on study that led to treatment interruption for 15
days, declined to undergo the recommended angio-
graphy and bypass surgery, and died 119 days follow-
ing resumption of treatment (total of 263 days on study
before death).

Analysis of EFS showed that 17 patients experienced
an EFS event (loss of CHR, loss of PCyR/CCyR, pro-
gression to AP/BC, or death from any cause) by 24
months, resulting in an estimated 2-year EFS rate of
83.3%; the median duration of EFS was not reached
by 2 years (Figure 2(B)). Fourteen of the 17 patients
with EFS events experienced the event(s) by 12
months; these included 9 patients with loss of CCyR,
2 with loss of CHR, 2 who died, and 1 with loss of
PCyR and progression to BC. Of the remaining 3
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Figure 2. Cumulative rates of (A) progression-free survival and
(B) event-free survival by 24 months.

patients, who experienced an EFS event between 12
and 24 months, 2 had loss of CCyR and 1 had loss of
CHR.

Safety

The safety profile of nilotinib 300 mg twice daily with
24 months of follow-up was similar to that observed
at 12 months [14], and no new safety concerns were
identified. The most commonly reported non-hemato-
logic AEs (any grade) were hyperbilirubinemia (15.2%),
pruritus (15.2%), rash (12.5%), alanine aminotransferase
increased (11.6%), and influenza (11.6%; Table 5).
Hematologic AEs (any grade) that occurred in >1
patient were thrombocytopenia (20.5%), decreased
hemoglobin (6.3%), neutropenia (6.3%), and anemia
(4.5). Overall, rates of non-hematologic and
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Table 5. All-grade and grade 3 adverse events

Nilotinib 300 mg twice daily
N=112)

All-grade AEs  Grade 3/4 AEs

Patients, n (%)

Non-hematologic AEs in >5% of patients
Hyperbilirubinemia 17 )
Pruritus 17 )
Rash 14 (12.5)
)
)

=
R

Alanine aminotransferase increased 13
Influenza 13
Blood triglycerides increased 1
Hypercholesterolemia 1
Lipase increased 1
Blood alkaline phosphatase increased 10

(
(
(
(
(
(
(
(
(
Leukopenia 10
(
(
(
(
(
(
(
(
(
(

>
@

=
)

Pain in extremity 8
Upper respiratory tract infection 8
Abdominal pain 7
Alopecia 7
Amylase increased 7
7
7
7
6
6

,\:
2

Blood phosphorus decreased
Constipation

Myalgia

Abdominal pain upper

Chest pain

Hematologic AEs in >1 patient
Thrombocytopenia
Hemoglobin decreased
Neutropenia

Anemia

Selected AEs of interest® in >1 patient
Hypophosphatemia

Ischemic heart disease”
Hyperglycemia

Hypertension
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Note: AE: adverse event.

?Selected AEs that have been reported with nilotinib [16,17].

PIncludes acute myocardial infarction (n=2, both grade 4), myocardial
ischemia (n =1, grade 2), and angina unstable (n =1, grade 4).

hematologic AEs at 24 months were not substantially
higher than those reported at 12 months [14]. Inci-
dences of hyperglycemia and hypertension, which
have been reported previously with nilotinib [16,17],
were low and unchanged from the 12-month analysis
(2.7% and 1.8%, respectively). However, most AEs
were grade 1/2 in severity, with grade 3/4 AEs reported
in 104 patients (92.9%). The most commonly reported
grade 3/4 AEs were thrombocytopenia (7.1%), lipase
increased (6.3%), and blood phosphorus decreased
(5.4%). Reported influenza rate (11.6%) was high but
not led to discontinuation.

The proportion of patients who temporarily or per-
manently discontinued nilotinib treatment due to an
AE (49 [43.8%]) was the same as that previously
observed at 12 months [14]. The most common AEs
leading to treatment interruption or discontinuation
were thrombocytopenia (10 [8.9%]), increased lipase
(10 [8.9%]), hyperbilirubinemia (9 [8.0%]), and neutro-
penia (5 [4.5%]). As was reported in the 12-month
analysis [14], 4 patients (3.6%) had ischemic heart
disease, including the 2 patients described earlier
who died of myocardial infarction and 2 patients who
completed the study with no interruption of nilotinib
treatment. No additional patients experienced
ischemic heart disease between 12 and 24 months,
and no patients had ischemic cerebrovascular events
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or peripheral artery disease at any time on study. The
incidence of QTc prolongation was also unchanged
from the 12-month analysis (4 patients [3.6%)]) [14].

Discussion

Final results, based on 24 months of follow-up, from
the first prospective, national study of frontline niloti-
nib in patients with CML in Turkey are reported
herein. Among 112 patients with newly diagnosed
CML-CP, nilotinib 300 mg twice daily provided high
rates of molecular response, with a cumulative rate of
MMR of 83.0% by 24 months compared with 66.1%
by 12 months (primary endpoint). In addition, 50.9%
of patients achieved a deep molecular response of
MR*®> by 24 months compared with 21.4% by 12
months. Cumulative rates of CCyR and CHR remained
stable between 12 and 24 months (89.3% and 97.3%,
respectively). Thus, nilotinib demonstrated sustained
efficacy through 24 months in newly diagnosed
patients with CML-CP.

Assessment of MMR across time points showed
increasing rates through 18 months, after which as
lower rate of increase was observed. This finding is
similar to that seen in the ENESTnd study, in which
MMR rates with nilotinib 300 mg twice daily showed
substantial increases through 24 months, after which
smaller increases through 6 years were observed
(55% by 1 year, 71% by 2 years, and 77% by 6 years)
[10,11]. Notably, rates of MR*® with nilotinib 300 mg
twice daily in ENESTnd increased from 11% by 1 year
to 25% by 2 years and continued to increase over
time to 32%, 40%, 54%, and 56% by 3, 4, 5, and 6
years, respectively. Similarly, the rate of MR*® in our
study increased from 21.4% by 1 year to 50.9% by 2
years. As previously discussed [14], the relatively
higher response rates seen in our study compared
with the ENESTnd study may be related to differences
between the 2 patient populations.

Safety findings with nilotinib 300 mg twice daily at
24 months were similar to those observed at 12
months and were generally consistent with those
reported in previous studies of nilotinib [6-
8,10,11,14,18,19]. The majority of AEs were grade 1/2
in severity and incidences of most AEs, including hema-
tologic AEs, were similar between the present analysis
and the 12-month analysis, indicating that few new
cases occurred between 12 and 24 months. By 24
months, only 9 patients (8.0%) had discontinued from
the study due to AEs, similar to the 9% rate of AE-
related discontinuations observed with nilotinib
300 mg twice daily with 24 months of follow-up in
ENESTnd [7]. The incidence of cardiovascular events
(ischemic heart disease [3.6%], ischemic cerebrovascu-
lar events [0%], and peripheral artery disease [0%]) was
unchanged at 24 months compared with 12 months.
Other than the 1 patient who progressed to BC and 2

patients who died of myocardial infarction by 12
months, which was previously reported [14], no
additional patients had disease progression or died
between 12 and 24 months. Overall, nilotinib was
well tolerated over 24 months of treatment, with no
new safety concerns identified.

In summary, treatment with nilotinib 300 mg twice
daily for 2 years provided high molecular response
rates with a good safety/tolerability profile in Turkish
patients with newly diagnosed CML-CP. These
efficacy and safety findings are consistent with the
results from the 12-month analysis of this study and
with results from previous studies of nilotinib. These
findings support nilotinib as an option for frontline
treatment of CML-CP.

Geolocation information

BCR-ABL1; chronic myeloid leukemia; molecular

response; nilotinib; tyrosine kinase inhibitor
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