275

Chapter 10
Diagnostic Approach to Myeloid
Neoplasms Myeloid Neoplasms

With Hyperproliferative Activity:
MPN, Myeloid-Lymphoid
Neoplasms With Eosinophilia

ABSTRACT

Myeloproliferative neoplasms comprise BCR-ABLI positive CML, Classic MPNs BCR-ABLI negative,
and a group of nonclassical MPNs. They share the common feature of hyperproliferation of one or more
hemopoietic lineages, initially effective and gradually becoming ineffective with progression into fibrotic
or leukemic phases. The fusion oncogene BCR-ABLI is the genetic hallmark of CML. The pathogenesis
of classic BCR-ABLI negative MPNs is dynamic, with a complex interaction of tumor subclones with
the bone marrow microenvironment and feedback drivers. The primary driver mutations of MPNs are
the cytokine signaling pathway genes JAK2 and MPL and the loss-of-function CALR mutations, main-
ly through the JAK-STAT pathway. Nonclassical Philadelphia-negative MPNs: Chronic Neutrophilic
Leukemia (CNL), Chronic Eosinophilic Leukemia (CEL), CEL-NOS, Juvenile MyeloMonocytic Leukemia
(JMML), and MPN-unclassifiable (MPN-U), each has characteristic molecular pathogenesis.

INTRODUCTION

Hyperproliferative myeloid neoplasms comprise a spectrum of overlapping entities sharing features
of marrow hypercellularity and one or more lineage hyperproliferation, initially effective hemopoiesis,
and a tendency to progress with fibrosis, leukemic transformation, and rarely other forms of myeloid
neoplasia. They include the following subtypes:

A. Chronic Myeloid Leukemia (CML) with Philadelphia chromosome and BCR-ABL1 fusion transcript

B. TheClassical Philadelphia-negative MPNs: PV (Polycythemia Vera), ET (Essential Thrombocythemia),
and PMF (Primary Myelofibrosis), with mutually exclusive somatic driver mutations of JAK?2 (Janus
kinase), CALR (calreticulin), and MPL (myeloproliferative leukemia virus oncogene) genes
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C. Non-classical Philadelphia-negative MPNs: Chronic Neutrophilic Leukemia (CNL) with CSF3R
mutations, Chronic Eosinophilic Leukemia (CEL), CEL-NOS lacking specific cytogenetic profiles,
Juvenile MyeloMonocytic Leukemia (JMML), and MPN, unclassifiable (MPN-U)

Each subtype's specific clinical-laboratory features depend on the differentiation lineage, molecular
landscape, and disease stage. After a variable period of effective hemopoiesis, bone marrow failure,
end-organ damage, and blast transformation ultimately commence. (Veitia & Innan, 2022)

The main objectives of this chapter are to emphasize the molecular landscape and pathogenesis, char-
acteristic clinicopathologic features, standard workup, and diagnostic methods, as well as risk factors,
therapeutic strategies, and follow-up of each subtype.,

Chronic Myeloid Leukemia (CML), Philadelphia Chromosome,
and BCR-ABL1 Fusion Transcript Positive

CML is an uncontrolled clonal proliferation of myeloid cells driven by the BCR-ABL1 oncoprotein.
Classically, the disease progresses through 3 Clinical Phases a Chronic Phase (CP) which lasts about 3
to 5 years, an Accelerated Phase (AP) of variable duration, and a Highly aggressive Blast Phase (BCP).
Recently, the great therapeutic advancement achieved with tyrosine kinase inhibitors (TKI) has limited
the clinical relevance of the AP and enhanced the importance of monitoring progression risk during the
CP and early detection of TKI resistance.

Molecular Pathogenesis

: BCR-ABL1 Fusion Oncogene generates a 210 KD chimeric oncoprotein with tyrosine kinase
activity deriving a clonal expansion of hematopoietic stem cells (HSC). (Mojtahedi et al., 2021).
The BCR-ABL fusion is the initial oncogenic event in CML, but it alone is insufficient to generate
CML-LSCs. Copy number variations, additional mutations, and genomic instability are necessary
for full transformation.

. CML-Leukemic Stem Cell (CML-LSC): is Critical in the pathogenesis of treatment resistance,
relapse, and progression through molecular pathways promoting their survival and resistance to
apoptosis. Activation of various signaling pathways drives the progression of LSC-derived disease.
(Mojtahedi et al., 2021).

The CML-LSC Shares Features with HSC, including Self-renewal, Differentiation, Quiescence, and
Cell surface phenotype. In addition, it expresses Unique Markers like CD25, CD26, and interleukin-1
receptor accessory protein.

Maintenance and Immune Evasion: maintaining CML-LSCs by the sustained BCR-ABL kinase
activity, and protecting its long-term persistence in a quiescent state, by the bone marrow Niche and
signaling molecules (serving as a reservoir for residual disease) contribute to therapy resistance and
recurrence risk.

CML-LSCs have recently evolved as potential Novel therapeutic Targets.

. Molecular pathogenesis of CML progression: During CML progression to the blast phase
(BP), additional genetic abnormalities arise, including Co-expression of P210BCR-ABL1 and
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