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Introduction

The outcome for childhood acute lymphoblastic leukemia
4[ (ALL) has dramatically improved over the last 50 years
with current cure rates approaching 90% and this is
attributable to the introduction and gradual intensification of
combination chemotherapy, with contemporary regimens
involving the use of 7-8 drugs, along with improvement of
prognostic factors (Irving et al., 2009).

However, these data suggest that a proportion of
children are likely to be over treated with current therapeutic
regimens and conversely a proportion may benefit from more
intensive therapy. Thus, the challenges now remaining are to
further increase cure rates and to achieve this cure with the
minimal chemotherapy to avoid unnecessary toxicities. This
goal may be achieved by tailoring therapy to each individual
patient’s risk of relapse (Hang Cheng et al., 2013).

Several studies have shown that minimal residual disease
(MRD) status during the early stages of therapy provides
prognostic information which is independent of more classic
prognostic markers such as presenting white blood cell count,
age, cytogenetic analyses and immunophenotype. In many
ALL protocols, days 8 and 15 of induction therapy are
considered the first checkpoints to test the in vivo sensitivity of
the leukemia in the individual patient;thus, enabling risk-
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directed therapy, i.e. more intensive therapy for MRD positive,
high-risk patients and dose reduction for good responders
(Schrappe, 2012).

The MRD can be assessed by numerous methods.
Leukemic cells can be distinguished from normal
hematopoietic cells on the basis of chromosomal or molecular
abnormalities, antigen receptor gene rearrangements and
immunophenotype (Fiser et al., 2012).

In ALL, individual chromosomal abnormalities remain
strong independent indicators of outcome, especially to indicate
risk of relapse (Moorman et al, 2010).Among these
abnormalities, those with the most significant impact for risk
stratification for treatment are 1(9;22)(g34;q11)/BCR-
ABLlandt(1;19)(q23;p13.3)/TCF3-PBX1 fusion (Kager et al.,
2007).

The Philadelphia chromosome t(9;22) was associated
with an extremely poor prognosis (especially in those who
presented with a high WBC count or had a slow early
response to initial therapy), and its presence had been
considered an indication for allogeneic hematopoietic stem
cell transplantation (HSCT) in patients in first remission
(Arico et al., 2010).
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The t(1;19) translocation had been associated with
inferior outcome in the context of antimetabolite-based
therapy, but the adverse prognostic significance was largely
negated by more aggressive multiagent therapies (Andersen
et al., 2011). Patients with the t(1;19) translocation had an
overall pooroutcome comparable to children lacking this
translocation, with a higher risk of CNS relapse and a lower
rate of bone marrow relapse, suggesting that more intensive
CNS therapy may be needed for these patients (Jeha et al.,
2009).

Molecular characterization of the genetic changes has
yielded a wealth of information on the mechanism of
leukemogenesis. Those findings have also allowed the
development of sensitive techniques such as fluorescence in
situ hybridization (FISH) for identification of underlying
molecular defects, which can be applied to evaluate disease
prognosis, monitor response to treatment and predict minimal
residual disease. Studies have demonstrated the excellent
diagnostic sensitivity of FISH for detecting translocations.
FISH also provides the unique benefit of clarifying complex
karyotypes with identification of derivative chromosomes,
ring chromosomes, and complex translocations involving
more than 2 chromosomes (Nordkamp et al., 2009).




