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Treatment outcome of 100 chronic
myeloid leukemia patients using
nilotinib as the 2" line therapy

Yaseen M. Taher, Ali M. Alimothaffar!, Bassam Francis Matti?, Alaa Fadhil Alwan?®

Abstract:

BACKGROUND: Nilotinib is a potent and selective BCR-ABL inhibitor approved for use in patients
with newly diagnosed chronic myeloid leukemia (CML) in chronic phase (CML-CP) and in patients
with CML-CP and accelerated phase (CML-AP) who are resistant to or intolerant of imatinib. Patients
with imatinib-resistant CML, nilotinib treatment resulted in a significant proportion of patients achieving
hematologic and cytogenetic responses in all phases of CML.

OBJECTIVES: The aim of the present study was to assess the treatment outcomes in term of the
molecular response rate of CML patients using Nilotinib as the second-line therapy after failure of
imatinib therapy.

PATIENTS AND METHODS: A prospective study conducted between December 2014 and December
2016 in Baghdad Teaching Hospital and National Centre of hematology. A total of 100 patients,
who were on nilotinib therapy as the second-line therapy, were enrolled in this study. The molecular
response was assessed using real-time quantitative polymerase chain reaction (RQ-PCR). Major
molecular response (MMR) was defined as the BCR-ABL1 of <0.1% by RQ-PCR.

RESULTS: The median age was 39 years, 59 were female and 41 were male. Fifty-three patients
were classified as high-risk group, and 47 patients were as low risk. The BCR-ABL transcription level
had a significant reduction from baseline at 3 months (P = 0.035) and the reduction from 3 months
to 6 months was also statistically significant (P < 0.001). Comparing the patients who achieved
MMR versus NO MMR, there was a significant association between low European Treatment and
Outcome Study score and achieving MMR. An estimated 24 months overall survival (OS) is 95%.

CONCLUSION: This study concluded that nilotinib is an effective therapeutic option for patients
with CML-CP-resistant to imatinib therapy. Nilotinib treatment resulted in a high-OS rate and was
well tolerated.
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gene (on chromosome 9) causing BCR-ABL1
fusion.!"?

Introduction

hronic myeloid leukemia (CML) is one

of myeloproliferative neoplasms which
characterized by rearrangement of the long
arms of chromosome 9 and 22, resulting
in the Philadelphia (Ph) chromosome
and driven by its product, BCR-ABL1
tyrosine kinase which is a result of fusion
of BCR gene (on chromosome 22) and ABL1
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The diagnostic criteria for CML according
to the World Health Organization (WHO)
require the detection of the Ph chromosome
or its products, the BCR-ABL1 fusion mRNA
and the BCR-ABL1 protein. This can be
done by either conventional cytogenetic
analysis (karyotyping), fluorescence in situ
hybridization technique, or by reverse
transcription polymerase chain reaction.”!
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In 2011, the European Treatment and Outcome Study
score (EUTOS score) was developed based only on the
percentage of basophils in the blood and on spleen size
and its predictive value was confirmed in a validation
study of 2060 patients enrolled in studies of first-line
treatment with imatinib-based regimens. In this study,
EUTOS score was better than Sokal and Hasford score
in predicting the probability of achieving complete
cytogenetic response (CCyR) at 18 months and 5-year
progression-free survival.l*”! Monotherapy with a TKI
that targets the ABL1 kinase is currently considered as
standard treatment for CML-CP and AP.!!

Imatinib mesylate has significantly improved the outcome
of patients with CML in chronic-phase (CML-CP).
In spite of the success of imatinib in treating patients
with CML-CP, 34% of patients randomly assigned to
the imatinib arm in resistance intervention after stroke
trial was no longer on study drug at 6 years, for reasons
that included lack of efficacy (12%) and the occurrence
of adverse events (AE) (4%)."! Resistance can emerge
through several mechanisms, including point mutations
in the BCR-ABL kinase domain.®! For patients resistant
or intolerant to imatinib, second-generation tyrosine
kinase inhibitors which is more potent than imatinib.
In addition to selectively inhibit BCR-ABL mutation, it
also inhibits PDGFR and c-kit. It is also active against
a range of imatinib-resistant kinase domain mutations,
except for T315I, F359V/C, E255K/V, and Y253H/F P}
Monitoring response to TKI therapy is one of the
key management strategies of CML.['""! Response to
TKI therapy is determined by the measurement of
hematological, cytogenetic, and molecular responses.
The goal of TKI therapy is to achieve a major molecular
response (MMR) (define as BCR-ABL1 <0.1%) within
12 months of initiation of therapy to prevent disease
progression to accelerated or blast phase according to
ELN guidelines.['"

The main objective of this study, open-label was to
determine the efficacy of nilotinib in patients with Php
CML patients in accelerated phase who are resistant or
intolerant to imatinib therapy.

Patients and Methods

Study design and patient selection

This prospective cohort study conducted on 100 Iraqi
CML patients, it was done in Baghdad Teaching Hospital
and National Central of hematology in Baghdad, from
December 2014 to December 2016.

Eligibility criteria for inclusion of patients were as
follows: patients with CML-CP who were 18 years
of age and more if they had imatinib resistance or
intolerance, good performance status (the WHO
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Performance Score 1), and normal hepatic, renal, and
cardiac functions. Resistance was defined as no complete
hematological response (CHR) at or after 3 months; no
minimal cytogenetic response by 6 months; no major
cytogenetic response (McyR) by 12 months; loss of
CHR; loss of minor cytogenetic response; loss of MCyR
or CCyR; or the development of clonal evolution.
Imatinib intolerance was defined as discontinuation
due to a Grade 3/4 imatinib-related AE. This study
was conducted by the Declaration of Helsinki, and all
patients gave their written informed consent according to
institutional guidelines. The protocol was reviewed and
approved by an Institutional Review Ethical Committee
at each participating center. Patients are given nilotinib at
a dose of 400 mg twice daily (800 mg/d) and they were
followed for survival.

Definitions of endpoints

The primary objective of the study was to determine the
incidence of MMRs in patients resistant or intolerant
to imatinib. This is the best cumulative response, with
molecular assessments performed at 3, 6, and 12 months
and then every 6 months in the 1% year and every
3-6 months in subsequent years.

The secondary objectives were to determine the
overall survival (OS) which was calculated from the
start of nilotinib to death due to any cause, as well as
to determine the safety profile of nilotinib. Duration
of response was defined as the time from the start
of the response to the date of discontinuation due to
progression or death. Calculation of the EUTOS score
done by counting the basophil percentage in peripheral
blood along with splenic size in cm as in following
formula (7 x basophils + 4 x spleen size); therefore, a
score of more than 87 is considered to be high risk, while
score =87 consider being low risk.

All time-to-event analyses were performed with
the use of Kaplan-Meier methods and presented by
Kaplan-Meier curves SPSS 20.0.0 (Chicago, IL) Minitab
17.1.0 software packages were used for statistical analysis
and a P < 0.05 was considered indicative of statistically
significant difference.

Results

The study group included 100 patients, mean age
of patients at diagnosis was 39.1 = 11.5 years, and
female-to-male ratio was 1.4:1. Forty-seven patients
were considered as low-risk group according to the
EUTOS score, and 53 patients as high-risk group. Median
duration before receiving nilotinib was 42 months.
Patients had either primary failure (17%) or loss of
MMR (83%), they were offered nilotinib therapy 400 mg
twice daily. At the end of follow-up, 5% of the patients
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had died, of them, 3 had blast transformation, time to
achieve MMR has a median of 9 months [Table 1].

The BCR-ABL transcription level had a significant
reduction from baseline at 3 months (P = 0.035) and
the reduction from 3 months to 6 months was also
statistically significant (P < 0.001) as illustrated in
Figure 1. Comparing the patients who achieved MMR
versus No MMR, there was a significant association
between low EUTOS score and achieving MMR
[Table 2].

The estimated mean OS of CML patient since starting
nilotinib using Kaplan Meier survival formula was
82.9 months; however, patients with low risk (using the
EUTOS score) had better survival of 92.2 months, while
those with high risk had shorter duration of survival of
58.3 months, despite this differences in survival it was
not statistically significant (hazard ratio = 4.996, 95%
confidence interval [CI]: 0.529-47.216).

Patients achieving MMR had significantly longer
cumulative survival THAN those who did not
achieve MMR (93.1 versus 56.5 months, respectively),
the hazard ratio of 9.320 (95% CI: 1.037-83.738)
[Table 3 and Figures 2 and 3].

All adverse effects hematological and nonhematological
were either grade 1 or 2 as follows: Skin rash occurred in
14% of patients, joint pain 5%, palpitation 5%, anemia 4%,
leukopenia 3%, headache 3%, thrombocytopenia 2%, hair
loss 2%, Jaundice 2%, and 1% for each of the following:
generalized edema, peripheral arterial obstruction, and
peripheral neuropathy.

Discussion

This study showed that nilotinib treatment was effective
in CML patients after imatinib failure, in which 67% of
the patients achieve MMR and an estimated 24 months
OS of 95%.

The result of this study was higher when compared to
that of Ayala et al.,™ in which Nilotinib-induced CCyR
was in 60%, and he found that molecular responses
were 48% in the 110 patients treated, 58% of whom were
MMRs, and 42% were deep molecular response.

In TIDEL-II trial,"? CML patients were enrolled in
two sequential cohorts in which they initially started
on imatinib 600 mg/day then either escalated to
800 mg/day imatinib or nilotinib 800 mg/day, for the
nilotinib cohort 87% and 83% of the patients achieved
MMR after 12 and 24 months, 22% and 33% achieved
MR4.5 after 12 and 24 months, respectively, compared
to our findings TIDEL-II showed higher MMR.

Iragi Journal of Hematology - Volume 7, Issue 2, July-December 2018

Table 1: Demographic and disease characteristics for
chronic myeloid leukemia patients
Variables

Age (years) on diagnosis of CML,
mean=SD (range)

Values
39.1+11.5 (18.0-67.0)

Sex, n (%)
Female 59 (59)
Male 41 (41)
EUTOS score on diagnosis of CML,
n (%)
Low risk 47 (47)
High risk 53 (53)
Cause of shifting to nilotinib, n (%)
Primary failure 17 (17)
Secondary failure 83 (83)
Duration on nilotinib therapy (months) 10-95
Blast transformation during nilotinib 3(3)
treatment, n (%)
Death, n (%) 5(5)
MMR, n (%) 67 (67.0)
No MMR, n (%) 33 (33.0)
Time to achieve MMR (months), 9 (4-13)

median (IQR)

SD = Standard deviation, CML = Chronic myeloid leukemia,

EUTOS = European Treatment and Outcome Study, MMR = Major molecular
response, IQR = Interquartile range

Table 2: Comparison between various variables
according to achievement of major molecular
response during treatment with nilotinib

MMR (67) No MMR (33) P
Age (years) 39.5+11.3 38.5+12.0 0.884
Sex (%)
Female 39 (66.1) 20 (33.9) 0.819
Male 28 (68.3) 13 (31.7)
EUTOS score (%)
Low risk 41 (87.2) 6 (12.8) <0.001
High risk 26 (43.4) 27 (56.9)
Duration of disease =~ 44.8 (14.2-88.8) 33.5(21.5-85.7) 0.817
before starting
nilotinib (months)
Cause of shifting to
nilotinib (%)
Primary failure of 10 (58.8) 7 (41.2) 0.431
imatinib
Loss of MMR after 57 (68.7) 26 (31.3)
imatinib

EUTOS = European Treatment and Outcome Study, MMR = Major molecular
response

The results of this study differs from that reported by
Kantarjian et al.,/® in which MMR was achieved in 28%
of the patients (294 patients had BCR-ABL transcript
levels available during follow-up), they reported that
patients at baseline with CHR had 38% MMR at the end
while 22% had MMR in those without CHR, after 12 and
18 months 32% and 39% achieved MMR, respectively.

These variations in molecular response can be attributed
to variations in designs and follow-up periods. Mean age
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Table 3: Overall survival of chronic myeloid leukemia
patients since starting nilotinib measured using
Kaplan—-Meier method

MeanzSEM 95% Clof HR 95% ClI P
mean

Overall 82.9+7.1 69.1-96.8 - - -
EUTOS score

Low risk 92.2+2.4 87.5-97.0 4.996 0.529-47.216 0.160
High risk 58.3+2.1 54.3-62.3

Gender

Female 58.5+2.0 54.6-62.3 4.203 0.431-40.940 0.216
Male 92.3+2.4 87.7-96.9

Duration
before

receiving

nilotinib (years)

<2 22.2+0.6 21.1-23.3 0.013 0.46-43.737/ 0.035
>2 86.4x7.2 72.3-100.5 Pvalue 0.035 (S)
Cause of
shifting

Primary 58.1+4.6 49.1-67.1 2.940 0.487-17.752 0.240
failure

Secondary 91.2+2.0 87.3-95.1

failure
Age at
diagnosis
(years)

<40 91.2+2.4 86.5-96.0 1.284 0.207-7.970 0.789
=40 73.0+6.3 60.8-85.3
MMR

MMR 93.1+1.6 89.9-96.3 9.320 1.037-83.758 0.046
No MMR 56.5+3.2 50.3-62.7 (S)

HR = Hazard ratio, Cl = Confidence interval, SEM = Standard error of the
mean, EUTOS = European Treatment and Outcome Study, MMR = Major
molecular response, S = Significant

of our CML patients was 39.1 years which was similar
to other Iraqi studies,*”! with median age 35 years,
while it was younger compared to Kantarjian et al.l"!
with a median age of 58 years, this variation in age are
repeatedly observed, the median age of CML patients in
Iraq is younger than what is seen in western countries '

The results of this study showed that the only significant
predictor of MMR was the EUTOS score, in which
low EUTOS associated with achieving MMR, this was
similar to Larson ef al.,**! in which MMR rate was higher
in lower risk group in both nilotinib and imatinib
groups however that study utilized Sokal score but it
satisfied the same conclusion reached by the EUTOS
score. Switching from imatinib to nilotinib in <2 years,
predicted lower cumulative survival after nilotinib
therapy (22.2 + 0.6 months) compared to 86.4 + 7.2 months
for those who had more than 2 years of imatinib therapy,
indicating that rapid imatinib resistance leads to poor
outcome even after conversion to the second-line therapy.

Achieving MMR is a significant predictor of longer OS
in which patients achieving MMR had mean cumulative
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survival of 93.1 + 1.6 months compared to 56.5 = 3.2 for
those without MMR, this result is similar to TIDEL-II
trail."? Primary failure of imatinib lead to shorter
OS (58.1 + 4.6 months) compared to secondary loss of
MMR (91.2 + 2.0 months).
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No significant hepatic, pancreatic, or cardiac events
were observed during the follow-up period. A single
peripheral arterial event was reported while no
cerebrovascular or cardiac events occurred. The young
age and low frequency of preexisting cardiovascular
risk factors among patients in this study, as well as the
limited follow-up duration for this analysis, may have
contributed to the lack of observed cardiovascular safety
issues in other studies.!"”**!

Consistent with prior studies,"*?! this analysis showed
the importance of the early molecular response to
Nilotinib treatment. Patients with BCR-ABL1 10% at
3 months achieved the highest rates of response at
later time points, whereas 10 out of 25 (40%) patient
with BCR-ABL1 >10% at 3 months achieved MMR by
12 months compared with 57 out of 75 (76%) patients
with BCR-ABL <10% at 3 month achieved MMR by
12 month. Five patients died in this study, 3 of them
due to progression to documented blast crisis. The
rate of blast phase was 2.1% (at 400 mg twice daily) in
efficacy and safety in clinical trials-newly diagnosed
patients (ENESTnd) study versus 3% in this study. The
death rate from any cause was 3.5% (at 400 mg twice
daily) in ENESTnd versus 5% in this study.

Conclusion

This study confirms that nilotinib is an effective
therapeutic option for patients with CML-CP resistant to
imatinib therapy. Nilotinib treatment resulted in a high
OS rate and was well tolerated.
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