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Introduction

INTRODUCTION

Chronic myeloid leukemia (CML) is a myelopro-
liferative disorder characterized by the presence of
Philadelphia chromosome which is the cytogenetic hallmark of
chronic myeloid leukemia. It is characterized by a reciprocal
translocation t (9;22) (g34;qll). The resulting molecular event
is the creation of the BCR/ ABI fusion gene (Kaaren et al.,
2009).

CML has a worldwide incidence of 1-1.5 cases per
100.000 inhabitants. CML constitutes 15-20% of all
leukemias. The median age at diagnosis is 40-60 years, and
although it is rare below 20 years, all age groups can be
affected, CML has a slight male predominance (Fletcher et al.,
2011).

CML incidence rates in western countries vary from 0.6
to 2.0 cases per 100,000 inhabitants (Azzazi and Mattar,
2013).

The disease is characterized by three phases of the
disease namely chronic phase (CP), acceleration phase (AP)
and blastic crisis (BC). According to the European Leukemia
Net (ELN), the criteria for blastic crisis CML are percentage of
blasts plus promyelocytes in peripheral blood or bone marrow
>20%, progressive splenomegaly, thrombocytopenia (<100 X
10°uL) unrelated to therapy, and Karyotypic evolution
(Baccarani et al., 2013).

Recent interest in additional chromosomal
abnormalities (ACAS) in chronic myeloid leukemic patients
IS now gaining more importance particularly in progressive
disease (Azzazi and Mattar, 2013).

The appearance of these ACAs during treatment is
commonly known as clonal evolution (CE) and seems to
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play an important role in imatinib mesylate resistance; The
World Health Organization (WHO) classification suggests
that those patients showing ACAs emerging during
treatment should be considered in accelerated phase (AP).
The European Leukemia Net (ELN) recommendations
suggest that the presence of ACAs at diagnosis may
represent a “warning" feature, requiring careful monitoring
of the patient (Luatti et al., 2012).

In CML, 30-50% of resistant cases are associated
with additional chromosomal abnormalities. Nonrandom,
extra Ph,triosomy 8 (+8), isochromosome 17 i (17q) and
triosomy 19 (19+) are the most common secondary
changes [present in approximately 13-34% of cases with
additional abnormalities] (Al-Dewik et al., 2014).

These changes were referred to the, "major route" of
CE, whereas other less frequently observed changes such
as vanishing Y chromosome, triosomy 17 (+17),
monosomy 7 (-7), 21, and deletion 17 (-17) occur in less
than 10% and were designated as "minor route™ aberrations
(Fabarius et al., 2011).

Recent data suggest that there is a relation
between these abnormalities and the blastic stage of
chronic myeloid leukemia (Luatti et al., 2012).
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AIM OF THE WORK

Few studies addressing the prognostic significance of
ACAs in patients treated with TKIs have been published
previously. We will search in this study for ACAs,
specially i (17q), (whether present at diagnosis or acquired
during treatment) in young adult Egyptian chronic myeloid
leukemia patients and we will try to Determine their impact
on patient outcome and response to TKI therapy




Chronic Myeloid Leukemia

= Review of Literature

CHAPTER (1)
CHRONIC MYELOID LEUKEMIA

Disease Overview

Chronic myeloid leukemia (CML) is The classic
chronic myeloproliferative disorder which is a clonal stem
cell disorder, characterized by acquisition of an oncogenic
BCR/ABL fusion protein as a result of a reciprocal
translocation (9;22) (g34;911) [the Philadelphia (Ph)
chromosome] which leads to proliferation of granulocytic
elements at all stages of differentiation (Kaaren et al,2009).
This was initially depicted by John Hughes Bennett in 1845
at The Royal Infirmary of Edinburgh (Quintas and Cortes,
2006).

Chronic myeloid leukemia (CML) is said to be the
malady of "firsts": 1) it is the first disease where the
expression“leukemia” was used. 2) It is the first neoplastic
disorder which was found to be connected with a recurrent
chromosomal anomaly. 3) It is the first disease where
targeted therapy against a fusion protein was used
(Buyukasik et al., 2010).

Epidemiology:

CML frequency rates in western nations fluctuate
from 0.6 to 2.0 cases for every 100,000 occupants (Azzazi
and Mattar, 2013). The yearly frequency of CML in the
United States is 1.0 to 1.3 per 100,000 individuals, which
translated to approximately 5980 new cases in 2014. CML
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