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Abstract

A Nilotinib is an orally administered BCR-ABL tyro-
sine kinase inhibitor that has shown good clinical
efficacy in imatinib-resistant or -intolerant, Phila-
delphia chromosome-positive, chronic myeloid leu-
kaemia (CML) in a phase I/II trial. The phase I
component of the trial established the dosage regi-
men used in the phase II part of the trial, which
included several arms. Three of these arms, or phase
II trials, evaluated nilotinib in each of the three
phases of CML (chronic, accelerated or blast crisis).

A In the phase II trial in patients with chronic-phase
CML, major cytogenetic response (primary end-
point) was achieved in 48% of the 280 patients who
received nilotinib and had a follow-up period of
>6 months. Major cytogenetic response rates did
not differ between imatinib-resistant and -intolerant
patients, and nilotinib was effective in patients with
BCR-ABL mutations (except T315I).

A Haematologic response rate (primary endpoint) was
47% in the phase II trial with nilotinib in patients
with accelerated-phase CML (n = 119). Complete
haematologic response was achieved in 26% of
patients and 21% had no evidence of leukaemia or
returned to chronic-phase CML. Major cytogenetic
response, an important secondary endpoint in the
trial, occurred in 29% of patients.

A Data from the phase II trial in patients with CML in
blast crisis (n = 135) also showed promising results,
with 39% of patients achieving haematologic res-
ponse with nilotinib.

A Adverse events reported with nilotinib have gener-
ally been of mild to moderate severity. Grade 3 or 4
neutropenia and thrombocytopenia were reported in
29% of patients each.

Imatinib-resistant or -intolerant, Philadelphia chromosome-
positive (Ph+), chronic myeloid leukaemia (CML) in chronic or
accelerated phase

Inhibitor of BCR-ABL tyrosine kinase, including most imatinib-
resistant BCR-ABL mutants

Recommended dose

400 mg twice daily
Route of administration Oral

No food to be consumed for
>2 h before or 1 h after
administration

Special instructions

Time to peak serum 3h
concentration

Mean peak steady-state serum 3.6 umol/L
concentration (400 mg twice

daily)

Mean trough steady-state 1.7 umol/L
serum concentration (400 mg

twice daily)

Apparent elimination half-life =17 h

(estimated from multiple-dose
pharmacokinetic studies)

Most frequently reported
(regardless of causality)

Rash, nausea, pruritus,
headache and fatigue

Myelosuppression or
biochemical abnormalities

Neutropenia,
thrombocytopenia, anaemia,
AST and ALT elevations,
hyperbilirubinaemia, increased
lipase levels




450

Plosker & Robinson

N
F
EEL" ®
H
Nj/ Hy N

Chronic myeloid leukaemia (CML) accounts for
15% of adult leukaemias.''! In the US in 2006, an
estimated 4500 patients were diagnosed with CML
and 600 patients died from the disease.”) CML
results from the clonal expansion of haematopoietic
stem cells that have a reciprocal translocation be-
tween chromosomes 9 and 22.[! The consequence
of this translocation, referred to as the Philadelphia
chromosome (Ph) and present in approximately
95% of patients with CML, is the formation of the
chimeric protein BCR-ABL, in which the tyrosine
kinase component of the ABL protein is activat-
ed.l'3%1 This, in turn, results in enhanced cellular
proliferation, inhibition of apoptosis and alteration
of the adhesive properties of CML cells.

Most patients with CML are in the initial chronic
phase at diagnosis, which is usually followed by
progression to the accelerated phase and ultimately
results in blast crisis.®! If left untreated, patients
diagnosed with CML have a life expectancy of
=3-5 years.[! However, the introduction of the
BCR-ABL tyrosine kinase inhibitor imatinib, which
demonstrated high overall survival and response
rates after at least 5 years of follow-up,” has revolu-
tionized the treatment of CML, and the drug has
become the standard primary treatment for patients
with this condition.!!

While imatinib has shown good results in pa-
tients in chronic-phase CML,[”! response rates are
lower and often transient in patients with more ad-
vanced disease.!®! In addition, disease progression
occurs at an annual rate of 4% among patients with
chronic-phase CML who are treated with imatinib.

Resistance to imatinib can occur by various
mechanisms, with the most common cause of ac-
quired drug resistance being the emergence of point
mutations in the kinase domain of the BCR-ABL
protein, reducing the binding affinity of ima-
tinib."'%121 Other important mechanisms include am-
plification of Ph!'3! and clonal evolution.'¥! Dasa-
tinib, an inhibitor of multiple tyrosine kinases in-
cluding BCR-ABL, SRC-family, proto-oncogene
protein c-KIT, ephrin A receptor and platelet-de-
rived growth factor B kinases,!!>! has shown promis-
ing results in the treatment of imatinib-resistant
CMLU61 and, until recently, has been the main
treatment option in this setting.!!

Nilotinib (Tasigna®)! is an orally administered,
selective inhibitor of BCR-ABL tyrosine kinase,
including most imatinib-resistant BCR-ABL mu-
tants. This article provides an overview of the phar-
macological properties of nilotinib and reviews the
clinical trial data available on the efficacy and toler-
ability of the drug in patients with imatinib-resistant
or -intolerant CML. Medical literature on the use of
nilotinib in imatinib-resistant or -intolerant CML
was identified using MEDLINE and EMBASE, sup-
plemented by AdisBase (a proprietary database).
Additional references were identified from the refer-
ence lists of published articles.

1. Pharmacodynamic Profile

e Nilotinib is an aminopyrimidine derivative that
inhibits the tyrosine kinase activity of the chimeric
protein BCR-ABL.[*! The unregulated activity of
the ABL tyrosine kinase in the BCR-ABL protein

1 The use of trade names is for product identification purposes only and does not imply endorsement.
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causes CML, and inhibition of tyrosine kinase ac-
tivity is key to the treatment of the disorder.

e Nilotinib acts via competitive inhibition at the
adenosine triphosphate (ATP)-binding site of the
BCR-ABL protein in a similar manner to imatinib,
although nilotinib has a higher binding affinity and
selectivity for the ABL kinase.>'229221 Nilotinib
binds to an inactive conformation of the protein in
which the P-loop of ABL occupies a region that
would be occupied by ATP in the active conforma-
tion.[®2!1 Once bound to the ATP-binding site, nilo-
tinib inhibits tyrosine phosphorylation of proteins
involved in BCR-ABL-mediated intracellular signal
transduction,12:20-22]

e The inhibitory activity of nilotinib in CML cell
lines is markedly higher than that of imatinib. In
imatinib-sensitive CML cell lines, the inhibitory
activity of nilotinib is 10-60 times that of ima-
tinib.[>1221221 For example, mean 50% inhibitory
concentrations (ICso) of cellular BCR-ABL au-
tophosphorylation and proliferation of Ba/F3 BCR-
ABL cells were 21 and 25 nmol/L, respectively, for
nilotinib compared with 220 and 649 nmol/L for
imatinib.l??! The inhibitory activity of nilotinib is
also several-fold higher than that of imatinib in
imatinib-resistant CML cell lines.[>:122!]

e Nilotinib demonstrated inhibitory activity in 32
of 33 imatinib-resistant CML cell lines expressing
mutant BCR-ABL kinases. The only BCR-ABL mu-
tant that was not inhibited by nilotinib was
T3151.151221.221 [ patients with imatinib-resistant or
-intolerant CML in chronic phase or accelerated
phase who participated in phase II clinical trials, 39
different BCR-ABL mutations affecting 29 amino
acids were noted in 39% of patients with chronic-
phase disease and 58% of those with accelerated-
phase disease.”*! Nilotinib was effective in patients
with a range of BCR-ABL mutations associated
with imatinib resistance, other than T3151, as well as
in patients with BCR-ABL-independent resistance.

2. Pharmacokinetic Profile

Pharmacokinetic data on nilotinib are derived
primarily from the phase I dose-escalation compo-
nent of a phase I/II trial (see section 3 for further

© 2008 Adis Data Information BV. All rights reserved.

details). The phase I trial included 119 patients with
imatinib-resistant, Ph+ chronic-phase CML or Ph+
acute lymphoblastic leukaemia (ALL).?* Contribu-
tory data are also available from abstract reports in
healthy volunteers.?>26]

e In the phase I study, which involved administra-

tion of oral nilotinib at dosages of 50—1200 mg once
daily, as well as 400 or 600 mg twice daily, all
trough serum concentrations exceeded the ICso for
cellular phosphorylation of BCR-ABL including 32
of 33 BCR-ABL mutants.” At steady state, peak
serum concentrations and area under the concentra-
tion-time curve (AUC) values increased with once-
daily administration of nilotinib 50400 mg but
reached a plateau with higher doses, possibly as a
result of saturation of gastrointestinal absorption.

e At steady state, drug exposure was 35% greater
among patients who received 400 mg twice daily
than among those who received 800 mg once
daily.?*?" Although a dose-proportional increase in
drug exposure has been noted between 400 mg twice
daily and 600 mg twice daily,*! the increase in drug
exposure is not clinically relevant.?”!

e At the recommended dosage of nilotinib 400 mg
twice daily, the mean peak serum concentration of
3.6 umol/L. was achieved after a median time of
3 hours.[?! The serum trough concentration at steady
state was 1.7 umol/L at this dosage.

e Data from a large group of healthy volunteers (n
= 92) showed that the bioavailability of nilotinib
following single-dose administration (dosage not
reported) was increased by 82% when taken with a
high-fat meal compared with administration in the
fasting state.[?°!

® [n vitro, =98% of nilotinib is bound to serum
proteins.?”l The volume of distribution for nilotinib
has not been reported; the blood-to-serum ratio is
0.68.127]

e Oxidation and hydroxlyation are the main meta-
bolic pathways in healthy volunteers, although nilo-
tinib is the main circulating component in the se-
rum.”?”l Pharmacokinetic data from four healthy
male volunteers who received a single 400 mg oral
dose of 14C-labelled nilotinib indicate that nilotinib
represented >75% of total radioactivity at all time

Drugs 2008; 68 (4)
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points measured.?! The major metabolite in serum
or whole blood was the carboxylic acid derivative,
although it represented only 7% of serum exposure
and 4% of dose elimination in the faeces. None of
the metabolites contribute significantly to the phar-
macological activity of nilotinib.?”!

e The apparent elimination half-life of nilotinib
was =17 hours when estimated from multiple-dose
pharmacokinetic studies.?”! More than 90% of an
administered dose is eliminated in the faeces within
7 days, with almost 70% of the dose accounted for
by the parent drug.

e Concomitant single-dose administration of nilo-
tinib and ketoconazole (dosages not reported) in
healthy volunteers resulted in a 3-fold increase in
systemic exposure to nilotinib, suggesting that the
metabolism of nilotinib was affected by the cyto-
chrome P450 (CYP) 3A4 inhibitor.?® In a similarly
designed analysis, in which single doses of nilotinib
and midazolam were co-administered, there was a
30% increase in systemic exposure to midazolam,
suggesting that nilotinib may be a weak inhibitor of
CYP3A4.1201

3. Therapeutic Efficacy

The therapeutic efficacy of nilotinib in Ph+ CML
has been evaluated in a phase I/II trial that included
an initial phase I dose-escalation study conducted in
a small number of centres,?¥ followed by several
phase II trials undertaken in a large number of
centres worldwide.!?3-39 Although the phase Il com-
ponent of the trial consisted of six arms, only
three of these involved patients with CML as fol-
lows: (i) chronic-phase CML;?¥ (ii) accelerated-
phase CML;” and (iii) CML in blast crisis.[’% Data
are also available for patients in any phase of CML
who failed both imatinib and dasatinib therapy.[*'-3!
The other three arms included patients with Ph+
ALL or rare haematologic diseases, such as hypere-
osinophilic syndrome and systemic mastocytosis,
and a discussion of these results is beyond the scope
of the current article. To facilitate the discussion of
the phase I/II study throughout this section and the
remainder of the article, the individual components
of the trial conducted in patients with CML are

© 2008 Adis Data Information BV. All rights reserved.

referred to as separate phase I and II trials. The
phase I study!?* and the phase II trials in chronic-?8!
and accelerated-phase?! CML have been fully pub-
lished, whereas studies in patients with CML in blast
crisis®? and in patients whose disease failed to
respond to both imatinib and dasatinib therapy®!-3?!
are currently available as abstracts and/or posters.

All of the clinical trials included patients who had
previously received imatinib therapy but were either
unable to tolerate the drug or their disease was
resistant to imatinib treatment (after >3 months of
imatinib 2600 mg/day). In patients with chronic-
phase CML, imatinib resistance was defined as a
lack of complete haematologic response after
>3 months, a lack of any cytogenetic response after
>6 months, a lack of major cytogenetic response
after 212 months, or a relapse after a haematologic
response or major cytogenetic response.?*?8! In pa-
tients with accelerated-phase CML, imatinib resis-
tance was defined as disease progression from
chronic-phase CML to accelerated-phase CML
during imatinib therapy, or disease progression
(=50% increase in white blood cells [WBC], blasts,
basophils or platelet counts) during imatinib therapy
for accelerated-phase CML, or a lack of haemato-
logic response in bone marrow after 4 weeks of
imatinib therapy for accelerated-phase CML.*!
Across the clinical trials, imatinib intolerance was
defined as patients without a major cytogenetic res-
ponse who discontinued the drug because of grade
2-4 adverse events despite optimal supportive
care.[28-301

The phase I study was conducted in patients with
CML or Ph+ ALL whose disease was resistant to
imatinib.?*! Although it was designed to evaluate
the safety and tolerability of nilotinib, haematologic
and cytogenetic responses were also evaluated.
These were defined as previously described in stud-
ies conducted with imatinib.*334 A major cytoge-
netic response included complete (0% Ph+ cells in
metaphase) or partial (1-35% Ph+ cells in meta-
phase) cytogenetic response, and the definition re-
mained the same across all stages of CML. Com-
plete haematologic response was defined for CML
patients in chronic phase as WBC count <10 x 109/

Drugs 2008; 68 (4)
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L, platelet count <450 x 109/L, <5% myelocytes
plus metamyelocytes, <20% basophils, absence of
blasts and promyelocytes in peripheral blood, and
absence of extramedullary involvement.

In general, these criteria for haematologic and
cytogenetic response were also used in the phase II
trials.[?8321 For patients with CML in accelerated
phase or blast crisis, complete haematologic res-
ponse was defined as neutrophil count >1.5 x 109/L,
platelet count =100 x 109/L, basophils <5%, no
myeloblasts in peripheral blood, <5% myeloblasts in
bone marrow and no extramedullary disease.?°3%!
Cytogenetic and haematologic response rates were
primary endpoints or important secondary endpoints
for all of the phase II trials.

On the basis of results of the phase I component
of the trial,?¥ the phase II trials in patients with
CML used an oral nilotinib dosage of 400 mg twice
daily, which could be increased to 600 mg twice
daily if necessary and appropriate.28-32!

Phase | Trial

The phase I trial included 119 patients with ima-
tinib-resistant, Ph+ CML (n = 106) or Ph+ ALL
(n = 13).1*I Patients were assigned to receive one of
the following nilotinib dosage regimens: 50, 100,
200, 400, 600, 800 or 1200 mg once daily, or 400 or
600 mg twice daily. Dose escalation was allowed for
patients with an inadequate response to initial nilo-
tinib therapy and no significant adverse events. The
median duration of nilotinib administration ranged
from 4.9 to 5.1 months among patients with chronic-
or accelerated-phase CML, but was shorter in pa-
tients with myeloid (2.9 months) or lymphoid
(1.4 months) blastic-phase CML.

e Among 33 patients with blastic-phase CML, two
(6%) had a complete haematologic response and six
(18%) had a major cytogenetic response to nilo-
tinib.?#! Thirteen patients (39%) experienced any
haematologic response (complete response, marrow
response or return to chronic phase) and nine pa-
tients (27%) had minor, minimal or major cytoge-
netic responses.

e Of the 56 patients with accelerated-phase CML,
26 (46%) had a complete haematologic response and

© 2008 Adis Data Information BV. All rights reserved.

15 (27%) had a major cytogenetic response.** A
total of 38 patients (74%) experienced any haemato-
logic response and 31 (55%) had minor, minimal or
major cytogenetic responses.

e Complete haematologic response was achieved
by 11 of 17 patients (65%) with chronic-phase
CML. Major cytogenetic response occurred in six
patients (35%) and any cytogenetic response was
reported in nine patients (53%).>4

e A substantial proportion of patients with an inad-
equate initial response to nilotinib treatment re-
sponded to subsequent dose escalation.**! Among
23 patients with accelerated or blastic-phase CML
who had a dose escalation from 50400 mg once
daily to 600 mg daily or 400 mg twice daily, 13
(57%) had haematologic responses. Dose escalation
was required by <10% of patients treated with once-
daily doses of 2600 mg.

e Among 91 patients with a baseline assessment
for mutational status, nilotinib had similar efficacy
in those with and in those without ABL muta-
tions. >4

Phase Il Trial in Chronic-Phase Philadelphia
Chromosome-Positive (Ph+) Chronic
Myeloid Leukaemia (CML)

Efficacy data are available for 280 chronic-phase
Ph+ CML patients with a follow-up period of
26 months who participated in a phase II trial of
nilotinib in imatinib-resistant or -intolerant dis-
ease.?8! The primary endpoint of the trial was major
cytogenetic response. The median duration of CML
was 57 months; 69% of patients were deemed to
have imatinib-resistant disease and 31% had ima-
tinib intolerance. Most patients had received pre-
vious treatment with interferon-o. (66%), hydroxy-
urea (83%) and/or cytarabine (25%).

e Major cytogenetic response occurred in 48%
(95% CI 41.9, 53.9) of patients and results were
similar in imatinib-resistant or -intolerant patients
(figure 1).281 Complete cytogenetic response was
achieved in 31% (95% CI 26.0, 37.2) of patients.
The median time to major cytogenetic response was
2.8 months and the projected survival at 1 year was
95%. Only 5 of 134 patients (4%) who achieved a

Drugs 2008; 68 (4)
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major cytogenetic response discontinued nilotinib
over the subsequent 6-month period because of dis-
ease progression or death.

e Of 185 patients who did not have a baseline
complete haematologic response, 137 patients
(74%) had a complete haematologic response at
>6 months of follow-up.?¥! Complete haematologic
response was achieved rapidly in this patient popu-

lation (median 1 month).

e Major cytogenetic responses occurred in 42% of

patients with BCR-ABL mutations and 51% of those
without BCR-ABL mutations (figure 1); corre-
sponding results for complete cytogenetic response
were 23% and 35%.1%81 A total of 182 patients had
baseline assessment of BCR-ABL mutation status.
Results showed that 77 patients (42%) had 28 differ-
ent BCR-ABL mutations, including six patients
(8%) who had more than one mutation; 105 patients
(58%) did not have BCR-ABL mutations. Major
cytogenetic responses were observed across all
BCR-ABL genotypes other than T3151I, which was
identified in four patients (2.2%).1%%

100 7
90 A
80 A
70 A
60
50

| 48 47 48 i 51
40 -
30 A
20 -
10
0

Overall Imatinib Imatinib With Without
resistant intolerant BCR-ABL BCR-ABL
mutations mutations

Major cytogenetic response (% of patients)

Fig. 1. Major cytogenetic responses with nilotinib in patients with
chronic-phase, Philadelphia chromosome-positive, chronic myeloid
leukaemia. Primary efficacy results for 280 patients with >6 months
of follow-up in a phase Il trial.[?8 All patients were imatinib-resistant
(n = 194) or -intolerant (n = 86) and received nilotinib 400 mg twice
daily, which could be increased to 600 mg twice daily if necessary.
BCR-ABL mutations were detected in 77 of 182 patients whose
baseline status was available.

© 2008 Adis Data Information BV. All rights reserved.

Phase Il Trial in Accelerated-Phase Ph+ CML

A phase II study evaluated nilotinib in 119 ima-
tinib-resistant (81%) or -intolerant (19%) patients
with accelerated-phase Ph+ CML who had
>6 months of follow-up.?”! The primary endpoint of
the trial was haematologic response; cytogenetic
response was an important secondary endpoint. The
median duration of CML was 71 months and the
median duration of prior imatinib use was
32 months. Most patients had also received previous
treatment with hydroxyurea (92%) and/or inter-
feron-o (58%). Patients were treated with nilotinib
400 mg twice daily, which could be increased to
600 mg twice daily if necessary. The median dose
intensity of nilotinib was 790 mg/day.

e Opverall, the haematologic response rate was 47%
(95% CI 38, 56) and the complete haematologic
response rate was 26% (figure 2).! Among the
56 patients who achieved a haematologic response,
the median time to haematologic response was
1 month. It should be noted that 30% of patients
were not assessable for response, since at the time of
data collection for this report, no second post-base-
line efficacy assessment was available per protocol.

® Major cytogenetic response occurred in 29%
(95% CI 21, 39) of patients and complete cytogenet-
ic response was achieved in 16% of patients.*®! The
median time to major cytogenetic response was
2 months and the median duration of response was
15.4 months. After 12 months, the estimated overall
survival in all 119 patients was 79% (95% CI 70,
87).

e In the subset of 51 patients with baseline data
available for mutational assessment, response to
nilotinib therapy was observed in patients both with
or without a baseline BCR-ABL mutation.?”!

Phase Il Trial in Blastic-Phase Ph+ CML

Data are available from 135 patients with ima-
tinib-resistant or -intolerant Ph+ CML in blast crisis
who participated in another phase II trial and had at
least 6 months of follow-up.’Y The majority of
patients (n = 103) had myeloid disease and most of
the remaining patients (n = 29) had lymphoid dis-

Drugs 2008; 68 (4)
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Fig. 2. Haematologic responses in accelerated-phase, Philadelphia
chromosome-positive, chronic myeloid leukaemia. Primary efficacy
results in 119 patients treated with nilotinib for >6 months in a
phase Il trial.??l All patients were imatinib-resistant or -intolerant
and received nilotinib 400 mg twice daily, which could be increased
to 600 mg twice daily if necessary. In addition to the results shown,
a further 30% of patients were not assessable for haematologic
response.

ease. All patients were treated with nilotinib 400 mg
twice daily for a median duration of =3 months;
median dosage was 800 mg/day. The median dura-
tion of prior imatinib therapy was 15.9 months.
Most patients (74%) had received prior hydroxyurea
therapy and approximately one-third had received
prior interferon.

e Haematologic response was reported in 52 of 135
patients (39%), including 33 patients (24%) who
had complete haematologic response. These results
were similar among patients with myeloid disease
(39% haematologic response, 24% complete haema-
tologic response) and those with lymphoid disease
(38% and 28%).

Data From Patients Who Also
Failed Dasatinib

Data are available from 67 patients with ima-
tinib-resistant or -intolerant CML of any stage

© 2008 Adis Data Information BV. All rights reserved.

whose disease also failed to respond to dasatinib
therapy.?1%2 Among the 67 evaluable patients,
27 were in chronic phase, 15 in accelerated phase
and 25 in blast crisis (15 myeloid, 8 lymphoid, 2 not
reported). All patients were treated with nilotinib
400 mg twice daily for a median duration of approx-
imately 3 months; median dosage was 800 mg/day.
Efficacy was evaluated in 55 patients with 4 months
of follow-up: 22 patient in chronic-phase disease (17
without a complete haematologic response at base-
line), 13 patients with CML in accelerated phase and
20 patients in blast crisis.

e Results of the study are presented in figure 3 and
suggest that nilotinib may be useful to overcome
dasatinib resistance in some patients.*!3?! In partic-
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Fig. 3. Cytogenetic and haematologic responses in imatinib-resis-
tant or -intolerant, Philadelphia chromosome-positive, chronic mye-
loid leukaemia (CML) patients who also failed dasatinib. Phase I
efficacy data from 55 patients with CML in chronic phase (CP),
accelerated phase (AP) or blast crisis (BC) who received nilotinib
400 mg twice daily, which could be increased to 600 mg twice daily
if necessary.®:32 All patients had 4 months of follow-up. Haemato-
logic data for CML-CP relates to 17 patients who did not have
baseline complete haematologic response.
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ular, almost one-third of patients in chronic phase
had a major cytogenetic response and up to approxi-
mately one-quarter of those in accelerated phase or
blast crisis had a haematologic response (either
complete haematologic response or return to chronic
phase).

4. Tolerability

Tolerability data for nilotinib are available from
the clinical trials discussed in section 3. This section
focuses primarily on tolerability data from the phase
II trial in patients with imatinib-resistant or -intoler-
ant CML in chronic phase.?® Tolerability data are
available from 280 patients who participated in this
study and received nilotinib 400 mg twice daily,
increasing to 600 mg twice daily if necessary. Addi-
tional data are also briefly presented from the phase
I dose-escalation trial®! and other phase II stud-
ies!?-32! with nilotinib.

e The most common adverse events reported in the
phase I study with nilotinib in patients with ima-
tinib-resistant CML or Ph+ ALL were mild to mod-
erate rashes, transient and clinically insignificant
elevations of indirect bilirubin levels, and my-
elosuppression, which was an important dose-limit-
ing adverse event.**! Grade 3 or 4 neutropenia oc-
curred in 9% of patients who received nilotinib
400 mg twice daily and in 22% of those receiving
600 mg twice daily.

e Tolerability data from 280 imatinib-resistant or
imatinib-intolerant patients with chronic-phase
CML who participated in a phase II trial are present-
ed in figure 4.8 The most frequently reported non-
haematologic adverse events (regardless of causali-
ty) were rash, nausea, pruritus, headache and fa-
tigue, which were generally of mild to moderate
severity. The median duration of therapy was
261 days and the median dose intensity was 797 mg/
day. Since the planned dosage of 400 mg twice daily
was almost achieved, this suggests that nilotinib was
generally well tolerated.

e Among haematologic adverse events in patients
with chronic-phase CML, the most frequently re-
ported grade 3 or 4 abnormalities were neutropenia
and thrombocytopenia, both of which occurred in

© 2008 Adis Data Information BV. All rights reserved.
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Fig. 4. Tolerability data for nilotinib in chronic-phase, Philadelphia
chromosome-positive, chronic myeloid leukaemia. Incidence of ad-
verse events, regardless of causality, among 280 patients in a
phase Il trial.?8] All patients were imatinib-resistant or -intolerant
and received nilotinib 400 mg twice daily, which could be increased
to 600 mg twice daily if necessary. Only non-haematologic adverse
events (all grades) reported in >10% of patients are shown.

29% of patients.?8! The median duration of neutro-
penia was 15 days, whereas thrombocytopenia per-
sisted for a median of 22 days. Dosage interruptions
and reductions were required in 10% and 19% of
patients; platelet transfusions or haematopoietic
growth factors were used in 10% and 5% of patients.

e Other laboratory abnormalities were generally
mild to moderate in severity in chronic-phase CML
patients.[?® Grade 3 or 4 elevations in AST or ALT
levels were reported infrequently (1% and 4% of
patients). Grade 3 or 4 indirect hyperbilirubinaemia
occurred in 9% of patients and elevated lipase levels
were reported in 14% of patients; 1% of patients
developed pancreatitis. Recent data suggest that the
most likely cause of nilotinib-induced indirect
hyperbilirubinaemia is the combined effect of inhi-
bition of uridine diphosphate glucuronosyl-transfer-
ase 1Al activity by nilotinib and genetic polymor-
phism.33
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e Approximately 1% of patients (3 of 280) in the
large phase II trial in chronic-phase CML had a
corrected QT (QT¢) interval that was increased from
baseline by >500 msec.?®

e Fluid retention, oedema and weight gain, which
can occur commonly with imatinib!® and dasa-
tinib,3¢! were infrequently reported among nilotinib
recipients. In the phase I trial in 119 patients treated
with nilotinib, there were no reports of fluid reten-
tion, oedema, weight gain or pleural effusion.* In
the phase II trial in 280 patients, pleural effusion,
pericardial effusion and pulmonary oedema of any
grade were reported in three patients (=1%) [all
grade 1 or 2].%8

e Of the 280 patients with chronic-phase CML
enrolled in the phase II trial, 86 (30.7%) had ima-
tinib intolerance.”®! Among these 86 patients, cross
intolerance, defined as the occurrence of any grade 3
or 4 nilotinib-induced toxicity previously reported
in the same group of patients receiving imatinib, was
infrequent, occurring in only two patients (2.3%).

e The tolerability profile of nilotinib, including
biochemistry and haematologic abnormalities, was
similar in the phase II trial in 119 patients with
imatinib-resistant or -intolerant CML in accelerated
phase!®! to that in the large phase II trial in patients
with chronic-phase disease. Rash (22% of patients),
pruritus (20%), constipation (11%), headache
(10%), fatigue (10%) and nausea (10%) were the
most frequently reported non-haematologic adverse
events regardless of causality, and grade 3 or 4
adverse events were uncommon.”! Grade 3 or 4
anaemia, neutropenia and thrombocytopenia oc-
curred in 13%, 21% and 35% of patients, respective-
ly. There were no clinically significant changes in
the QT¢ interval, nor were any episodes of Torsades
de pointes observed.

e Tolerability data from the other phase II
trials,%-32! including fluid retention events and QT¢
interval prolongation, were similar to those reported
in the phase II studies in patients with chronic- or
accelerated-phase CML.

© 2008 Adis Data Information BV. All rights reserved.

5. Dosage and Administration

In patients with chronic- or accelerated-phase
imatinib-resistant or -intolerant Ph+ CML, the re-
commended dose of oral nilotinib is 400 mg twice
daily.”! No food should be consumed for at least
2 hours before or 1 hour after administration.

US prescribing information includes a boxed
warning on sudden death and the propensity for
nilotinib to cause QT interval prolongation.”!
Nilotinib should not be used in patients with hy-
pokalaemia, hypomagnesaemia or long QT syn-
drome. Hypokalaemia and hypomagnesaemia must
be corrected prior to nilotinib administration and
should be periodically monitored.

Local prescribing information should be con-
sulted for dosage reduction guidelines, dosage re-
commendations in special populations, contraindi-
cations and precautions.

6. Nilotinib: Current Status

Nilotinib continues to undergo evaluation in
phase II and III clinical trials in CML and has
recently been approved by the US FDA for the
treatment of adults with chronic- or accelerated-
phase Ph+ CML who are resistant or intolerant to
prior treatment, including imatinib. Nilotinib re-
ceived its first regulatory approval in Switzerland
and has recently been approved in the EU. Results to
date from phase I and II trials indicate that nilotinib
is effective and generally well tolerated when used
for its approved indications.
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