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INTRODUCTION 

cute lymphoblastic leukemia (ALL) is a disease of 

monoclonal proliferation of hematopoietic precursor 

cells of the lymphoid series within the bone marrow (Zhu et al., 

2016). 

ALL is the most common pediatric cancer (Inaba, 2018) 

representing more than a quarter of all pediatric malignancies, 

An estimated 6000 new cases (3400 male and 2600 female) of 

ALL are diagnosed annually in the US. Patients are 

predominantly children; approximately 60% of cases occur at 

age <20 years (Inaba et al., 2013). 

Improvements in ALL therapy might readily be 

achieved by developing additional biomarkers that can predict 

and refine prognosis in patients with ALL (de Lourdes Perim 

et al., 2015). 

Leptin is a16-kD peptide hormone composed of 146 

aminoacids and it is a protein product of (ob) gene. Leptin is 

predominantly produced by white adipose tissue, and many 

other sites including placenta, fetal tissue, gastric mucosa and 

hepatic stellate cells (Yilmaz et al., 2008) moreover marrow 

adipocytes are a significant source of leptin in the bone marrow 

(Yue et al., 2016). 

A 
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The main function of leptin in the human body is the 

regulation of energy expenditure and control of appetite. Serum 

level of leptin reflects the amount of energy stored in the 

adipose tissue and is in proportion to body fat mass (Tsai 

2017). It also has a role in homeostasis, angiogenesis, 

inflammation, immunity, hematopoiesis, and cell cycle 

(Shahramian et al., 2016). 

Leptin is supposed to be involved in the pathogenesis of 

hematological malignancy through its proliferative, anti-

apoptotic, and differentiating effects on hematopoietic 

neoplastic cells (Han et al., 2015). Leptin plays a role in 

growth and differentiation of leukemic cells. Leptin receptor 

(ob-R) is expressed by B-cells, T-cells and CD34+ stem cells. 

In acute leukemia, an angiogenic role for leptin has been 

reported through leptin's synergestic effect on vascular 

endothelial growth factor (VGEF). Moreover, mutations 

occurring in ALL were mentioned to predispose to leptin 

receptor gene polymorphism resulting in increase in leptin level 

(Shahramian et al., 2016). 
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AIM OF THE WORK 

The primary outcome 

 To evaluate serum leptin level in children with acute 

lymphoblastic leukemia at diagnosis and at day 28 post 

induction chemotherapy  

 Secondary outcome 

 To test the association between serum leptin levels and 

anthropometric measures of ALL patients. 

 To examine the association between serum leptin levels 

and prognostic markers of ALL as age, Gender, Initial 

WBCS count, extramedullary infiltration to organs and 

CSF, cytogenetics, response to treatment. 
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Chapter I 
ACUTE LYMPHOBLASTIC 

LEUKEMIA 

A. Definition: 

cute lymphoblastic leukemia (ALL) is a malignant 

(clonal) disease of the bone marrow ,in which early 

lymphoid precursors proliferate and replace the normal 

hematopoietic cells of the marrow (Terwilliger et al., 2017). 

 It is the most common cancer among children, and the 

most frequent cause of death before age of 20 (Smith et al., 

2010). 

B. Epidemiology: 

ALL is the most common type of cancer and leukemia in 

children in the United States, it accounts for 75% of pediatric 

leukemia cases, in adults, this disease is less common 

than acute myeloid leukemia (AML). It is estimated that there 

will be 5960 cases of ALL (adult and pediatric) in the United 

States in 2018, resulting in 1470 deaths (Siegel et al., 2017). 

Worldwide, the highest incidence of ALL occurs in Italy, 

the United States, Switzerland, and Costa Rica .In Europe 

overall B-cell precursor ALL has been increasing by around 1% 

each year (Arber et al., 2017). 

A 

https://emedicine.medscape.com/article/197802-overview
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The incidence is higher in Hispanic Americans (4.1 per 

100, 000/year), and is lower in African American children (2.1 

per 100, 000/year) (Linabery et al., 2008). 

In general, low-income countries have lower incidences 

of ALL than high-income countries, however these differences 

may be the result of incomplete registration (Schmiegelow et 

al., 2008). 

B-lineage ALL accounts for 80% of pediatric ALL cases, 

while T-lineage ALL accounts for 10-15% of ALL cases (Jain 

et al., 2016). 

The incidence of B-ALL shows a bimodal distribution, 

with the first peak occurring in childhood peak between 2 and 5 

years, and a second peak occurring around the age of 50 years 

(Hjalgrim et al., 2003).
 

T-lineage ALL is characterized by an older age of onset, 

with peak around (4-9) years, male sex preponderance, and 

inferior outcome in comparison with B-ALL (Szczepanski et 

al., 2010). 

Age-related ALL risk differs substantially by cytogenetic 

subtype, ALL in infants (<1 year) is characterized by MLL 

gene rearrangements in most cases which are rare in older 

children, while between 2 and 5-years old ,ALL is dominated 

by high-hyperdiploid (chromosome number >50) and 

t(12;21)[ETV6-RUNX1] karyotypes, (Szczepanski et al., 

2010). 


