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INTRODUCTION

Acute lymphoblastic leukemia (ALL) is a heterogeneous
idisease characterized by the accumulation and
proliferation of clonal lymphoid progenitor cells in the bone
marrow, periphery, and/or extramedullary sites. The disease is
frequently accompanied by suppression of normal
hematopoiesis. B- and T-cell lymphoblastic leukemia cells
express surface antigens that parallel their respective lineage
developments (Pui & Jeha, 2007).

While ALL is known as a cancer success story in the
pediatric setting, with cure rates approaching 90%, the same
cannot yet be said in adults, with long-term disease-free
survival (DFS) of around 40% to 45% (Thomas et al., 2010),
depending on patient age and disease characteristics (Sive et al.,
2012).

The inferior outcome of older patients has been linked to
several factors, both disease-related (higher frequency of high-
risk genomic subgroups such as Philadelphia chromosome
[Ph+]) and patient-related (poor tolerance to chemotherapy).
Recently, a high-risk subgroup of B-ALL called Ph-like ALL
was identified in children and adolescents and young adults
(AYASs), Ph-like ALL comprises up to 15% of childhood B-
ALL, and 20% to 25% in AYAs (Roberts et al., 2014). Two
broad genetic subgroups of Ph-like ALL have been identified.
Approximately 50% of patients with Ph-like ALL have
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overexpression of cytokine receptor-like factor 2 (CRLF2)
(Herold et al., 2016). Almost half of the patients with CRLF2
overexpression have concomitant JAK-STAT mutations, most
commonly JAK2 R683G, which result in JAK-STAT activation
amenable to JAK inhibition (Ravandi et al., 2015).

In Ph-like ALL patients without CRLF2 overexpression,
fusions involving JAK2, ABL1, ABL2, and many other
tyrosine kinases are common, and many are amenable to ABL-
type inhibitors (tyrosine kinase inhibitors [TKIs]) (fusions
involving ABL1, ABL2, CSF1R, or PDGFRB) or JAK
inhibitors (rearrangements of JAK2 and EPOR) (lacobucci et
al., 2016).

Several authors try to investigate Ph like mutation by
several methods and explore the outcome with conflict results,
there are conflicting data on the incidence and prognosis of Ph-
like ALL in adults. Some authors reported that outcomes of
adult patients with Ph-like ALL, and significantly worse
outcomes in the CRLF2 subset of Ph-like ALL (Perez-Andreu
et al., 2015). Thus, genomic characterization of Ph-like ALL
has significant therapeutic implications with the emerging use
of kinase inhibitors in this patient population (Loh et al., 2015).




