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& Introduction

INTRODUCTION

Vimentin (VIM), a major component of type IlI
intermediate filament (IF) protein, is encoded by the VIM
gene and is expressed in endothelial and other
mesenchymal cells (lvaska et al., 2007). VIM is
instrumental in vital physiological and pathological
processes, such as adhesion, migration, cell signaling,
inflammation, neurite extension, and vascularization (Kidd
etal., 2014).

Though VIM is a cytoskeletal protein, it has been
shown to be involved in apoptotic progression. During
apoptosis, VIM is cleaved by caspase-3, -7 and -6 resulting
in cytoskeletal collapse and is thought to be the basis of the
morphological changes that occur in a cell undergoing
apoptosis. (Zhang et al., 2006)

Increased VIM expression has been found in various
epithelial tumors including lung cancer, hepatocellular
carcinoma, breast cancer, gastrointestinal tumors, central
nervous system tumors, malignant melanoma, and
hematopoietic malignances, which may be concerned with
tumor growth and invasion resulting into poor prognosis
(Satelli and Li, 2011).

In solid cancers, VIM has been shown to promote
metastatic progression by participating in the cytoskeletal
reorganization that occurs during epithelial mesenchymal
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transition (EMT) as well as regulate pro-EMT signaling
pathways. VIM has also been used as a marker for pre-
metastatic cells undergoing EMT and therefore, high VIM
expression is associated with worse outcomes in patients
with solid cancers. The role of VIM in haematological
malignancies is not clear, particularly acute lymphoblastic
leukemia (ALL), its role wasn’t assessed before. (Wu et al.,
2018)

ALL is a hematologic malignancy propagated by
impaired differentiation, proliferation, and accumulation of
lymphoid progenitor cells in the bone marrow and/or
extramedullary sites. Although ALL occurs predominantly
in children, it is adult ALL that is more challenging to treat.
Despite high rates of complete remission (CR) (80%- 90%)
in adult ALL, the cure rates are only 40% to 50% because
of relapses. (Paul et al., 2016) With such high mortality
rates, a better understanding of the cellular and molecular
mechanisms regulating leukemia cells are required.

(2)
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AIM OF THE WORK

This study aimed at measurement of serum vimentin
level in the peripheral blood of Egyptian patients with acute
lymphoblastic leukemia and correlating it with clinical
outcome and prognosis of the disease.

©)
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Chapter (1)

ACUTE LYMPHOBLASTIC LEUKEMIA

Acute lymphoblastic leukemia (ALL) is a hematologic
malignancy driven by the proliferation and accumulation of
lymphoid progenitor cells in the bone marrow and other
tissues. While 80% of ALL occurs in children, it represents
a devastating disease when it occurs in adults. It occurs in a
bimodal distribution with an overall age-adjusted incidence
of 1. 7 per 100,000 persons; it affects 4 to 5 children per
100,000 and half that number around the fifth decade of
life. Roughly, 60% of cases are diagnosed in patients
younger than 20 years. While dose-intensification strategies
have led to a significant improvement in outcomes for
pediatric patients, the prognosis for the elderly remains
very poor. Despite a high rate of response to induction
chemotherapy, only 30-40% of adult patients with ALL
will achieve long-term remission. (Jabbour et al., 2015)

Etiology
The etiology of ALL is largely unknown. Less than

5% of cases can be attributed to genetic syndromes such as
Down syndrome, Klinefelter syndrome, Fanconi anemia,
Bloom syndrome, ataxia-telangiectasia, and Nijmegen
breakdown syndrome. Other risk factors include increasing
age (>70 years) and radiation exposure. There has also been
an association between Epstein-Barr virus in mature B-cell
ALL, human T-lymphotropic virus type 1 in adult T-cell
leukemia/lymphoma, and human immunodeficiency virus
in lymphoproliferative disorders. (Paul et al., 2016)

(4)
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Clinical presentation

Most of the clinical manifestations of ALL reflect the
accumulation of malignant, poorly differentiated lymphoid
cells within the bone marrow, peripheral blood, and,
extramedullary sites. The presentation can be nonspecific,
with a combination of constitutional symptoms and signs of
bone marrow failure (anemia, thrombocytopenia, and
leukopenia). Common symptoms include B symptoms
(fever, weight loss, night sweats), easy bleeding or
bruising, fatigue, dyspnea, and infection. Involvement of
extramedullary sites commonly occurs and can cause
lymphadenopathy, splenomegaly, or hepatomegaly in 20%
of patients. Central nervous system (CNS) involvement at
the time of diagnosis occurs in 5-8% of patients and
presents most commonly as cranial nerve deficits or
meningism. T-cell ALL also may present with a
mediastinal mass. (Terwilliger and Abdul-Hay, 2017).

Diagnosis

Diagnosis is established by the presence of 20% or
more lymphoblasts in the bone marrow or peripheral blood.
Evaluation  for  morphology, flow  cytometry,
Immunophenotyping, and cytogenetic testing is valuable
both for confirming the diagnosis and risk stratification.
Lumbar puncture with CSF analysis is standard of care at
the time of diagnosis to evaluate for CNS involvement. If
the CNS is involved, a brain MRI should be performed.

(5)



