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Introduction

Acute myeloid leukemia (AML) is a heterogeneous
group of diseases characterized by uncontrolled proliferation
of myeloid progenitor cells. The AML is an aggressive
malignancy with accumulation of blast cells in the bone
marrow. (Mrozek, 2002).

Myeloblasts can invade the peripheral blood stream,
and then localize in extramedullary sites. The regulation of this
process has not been clearly explained so far. However,
interactions between some chemokines and their specific
receptors could be one of the mechanisms responsible for such
kind of migration. (Matsunaga and Takemoto, 2003).

Despite major improvement in the understanding and
treatment of certain leukemia during the past years, the overall
survival (OS) of patients with (AML) remains poor, and new
prognostic markers and therapeutic strategies are urgently
needed. Several prognostic markers have been described in
AML, including age, performance status, karyotype, white
blood cell (WBC) count, serum lactate dehydrogenase (LDH),
presence or absence of an antecedent hematologic disorder eg,
myelodysplasia (MDS), and the presence of distinct
cytogenetic abnormalities. Cytogenetic abnormalities can be
detected in approximately 60% of AML patients and represent
the most important predictor for response to therapy and
relapse  probability.  Depending  upon  cytogenetic
characteristics, patients can be classified into low-risk,
intermediate-risk, or high-risk groups. (Konopleva, 2002).

However, there is substantial heterogeneity within these
groups. About 35% to 50% of AML patients display a normal
karyotype, which can further be subdivided using predictive
molecular markers, such as mutations in the fetal liver
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tyrosine kinase-3 (FLT3) gene and the mixed-lineage leukemia
(MLL) gene (Dohner and Tobis, 2002).

Several studies indicated that adhesion to marrow
stromal cells affects the survival and proliferation of AML
cells and protects AML cells from chemotherapy in vitro and
in vivo(Konopleva, 2002).

Adhesion molecules, particularly the very late antigen-4
(VLA-4) and VLA-5 integrins, are considered essential for
AML cell adhesion to respective stromal ligands (fibronectin)
and for protection of AML cells from spontaneous or drug-
induced apoptosis (Matsunaga and Takemoto, 2003).

However, adhesion molecules (selectins, integrins)
alone are responsible only for initial, transient adhesion
events; a second step triggered by chemokine receptor
activation is necessary to transform reversible into firm
adhesion and directional migration. (Frohling and Schlenk,
2002).

Stromal cell-derived factor-1 (SDF-1), which now is
designated as CXCL12, is a homeostatic chemokine that is
constitutively secreted by marrow stromal cells. CXCL12
signals through chemocine receptor 4 (CXCR4), which in turn
plays an important role in hematopoiesis, development, and
organization of the immune system. (Mrozek, 2002).

Chemotactic responsiveness of hematopoietic stem cells
(HSCs) is restricted to CXCL12. This unique selectivity for
CXCL12 may be necessary for retention of HSCs in the
hematopoietic microenvironment and marrow-specific homing
of circulating HSCs. (Frohling and Schlenk, 2002).

Rapid mobilization of HSCs by CXCR4 antagonists
alone or in synergy with granulocyte colony-stimulating factor
(G-CSF) has been demonstrated in clinical trials and supports
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the hypothesis that CXCL12 is essential for HSC retention
within the marrow. Prognostic impact of CXCR4 expression
levels on the neoplastic cells has been demonstrated in breast
cancer and renal cell cancer (Dohner and Tobis, 2002).

Aim of the study:

Review of literature of cxcr4 in AML and suggest that
cxcrd should be incorporated as prognostic factor in AML
patients.
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Introduction

Bone marrow

Bone marrow is the soft inner part of some bones such
as the skull, shoulder blades, ribs, pelvis, and backbones.
The bone marrow is made up of a small number of blood stem
cells, more mature blood-forming cells, fat cells, and
supporting tissues that help cells grow (Ron, 2004)

Blood stem cells go through a series of changes to make
new blood cells. During this process, the cells develop into
either lymphocytes (a kind of white blood cell) or other blood-
forming cells. The other blood-forming cells can develop into
1 of the 3 main types of blood cell components; red blood
cells, white blood cells (other than lymphocytes) and platelets
(Birch, 1996)

Red blood cells

Red blood cells carry oxygen from the lungs to all other
tissues in the body, and take carbon dioxide back to the lungs
to be removed. Anemia (having too few red blood cells in the
body) typically causes a person to feel tired, weak, and short
of breath because the body tissues are not getting enough
oxygen (Bloomfield, 2007).

Platelets

Platelets are actually cell fragments made by a type of
bone marrow cell called the megakaryocyte. Platelets are
important in plugging up holes in blood vessels caused by cuts
or bruises. A shortage of platelets is called thrombocytopenia.
A person with thrombocytopenia may bleed and bruise easily
(Baldus, 2007).
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White blood cells

White blood cells help the body fight infections.
Lymphocytes are one type of white blood cell. The other types
of white blood cells are granulocytes (neutrophils, basophils,
and eosinophils) and monocytes. (Mrozek, 2002).

Lymphocytes:

These are the main cells that make up lymphoid tissue,
a major part of the immune system. Lymphoid tissue is found
in lymph nodes, the thymus gland, the spleen, the tonsils and
adenoids, and is scattered throughout the digestive and
respiratory systems and the bone marrow. (Marcucci and
Ruppert, 2006).

Lymphocytes develop from cells called lymphoblasts to
become mature, infection-fighting cells. The 2 main types of
lymphocytes are known as B lymphocytes (B cells) and T
lymphocytes (T cells):

B lymphocytes protect the body from invading germs by
developing (maturing) into plasma cells, which make proteins
called antibodies. The antibodies attach to the germs (bacteria,
viruses, and fungi), which helps other white blood cells to
recognize and destroy them. T lymphocytes can recognize
cells infected by viruses and directly destroy these cells.
(Mrozek, 2002).

Granulocytes:

These are white blood cells that have granules in them,
which are spots that can be seen under the microscope. These
granules contain enzymes and other substances that can
destroy germs, such as bacteria. The 3 types of granulocytes --
neutrophils, basophils, and eosinophils -- are distinguished by
the size and color of their granules. Granulocytes develop from



