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INTRODUCTION 

 

Acute myeloid leukemia (AML) is a heterogeneous disorder characterized 

by clonal expansion of myeloid progenitors (blasts) in the bone marrow and 

peripheral blood. Formerly, AML had a very poor prognosis. Due to 

improvements in therapeutic regimens and supportive care (e.g. anti-

infective agents, and transfusion support), AML is now cured in 

approximately 35-40% of patients younger than 60 years (Döhner et al., 

2015). 

 

For those over 60 years old, the prognosis has improved but remain poor 

(Dombret et al., 2015). Chromosomal abnormalities (deletions and 

translocations) are identified in approximately 50% of all adult patients with 

primary AML and have long been recognized as the genetic events that 

cause and promote this disease (Meyer and Levine, 2014). Certain 

cytogenetic abnormalities, including t(8;21)(q22;q22),t(15;17)(q22;q12) 

and inv(16)(p13.1;q22), are associated with longer remission and survival, 

while alterations of chromosomes 5, 7, complex karyotype (described as >3 

chromosomal abnormalities) and 11q23 are associated with poor response 

to therapy and shorter overall survival (Döhner et al., 2015). In contrast, 

about 40-50% of all AML cases are cytogenetically normal (CN-AML) (Meyer 

and Levine, 2014). Although, this group has an intermediate risk of relapse, 

a substantial heterogeneity is found in this population regarding clinical 

outcome. Molecular screening of this AML category is important in risk 

stratification and therapy decisions (Döhner et al., 2010). The identification 
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of new mutations in AML has raised prognostic and probably therapeutic 

implications for patients with AML.  

 

Despite recent advances in treatment, acute myeloid leukemia (AML) 

remains difficult to cure with high rates of relapse. Relapsed/refractory 

AML patients who are elderly or unfit for cytotoxic chemotherapy and 

whose disease fails to respond to hypomethylating agents represent an 

unmet need, and new safe and effective treatment options are needed for 

this patient population (Holtzman et al., 2018). 

  

Aspartate β-hydroxylase (ASPH) is a transmembrane protein that 

hydroxylates aspartyl and asparaginyl residues of epidermal growth factor 

(EGF)-like protein domains, and promotes cellular motility, migration, and 

adhesion. ASPH is highly expressed during fetal development and in 

placental trophoblasts, but not in any other healthy adult human tissue 

(Holtzman et al., 2018). 

 

As early as 1996, the over-expression of ASPH was recognized as an 

indicator of carcinoma in humans. Further research has correlated elevated 

ASPH levels (variously in affected tissue or blood serum) with hepatocellular 

carcinoma (Ince et al., 2000; Xue et al., 2009), adenocarcinoma (pancreatic 

cancer) (Palumbo et al., 2002), prostate cancer (Xue et al., 2009), and lung 

cancer (Hampton, 2007). The pancreatic study (Palumbo et al., 2002) 

showed elevated ASPH only in diseased tissue, but not in adjacent normal 

and inflamed tissue. 
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In a recent study, ASPH was reported to be overexpressed in approximately 

40% of patients with AML and serves as a promising therapeutic target. An 

ASPH nanoparticle vaccine is currently under clinical investigation and has 

shown promising results in solid tumors. Several plans to expand clinical 

testing of targeting ASPH to AML are  ongoing (Holtzman et al., 2018).  
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AIM OF THE WORK 

 

The aim of the present study is to assess the level of expression of Aspartate 

Beta-Hydroxylase (ASPH) in serum of Egyptian AML patients and study its 

clinical significance. 
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ACUTE MYELOID LEUKEMIA 

 

Acute myeloid leukemia (AML) is an uncommon, yet commonly-fatal 

myeloid malignancy whose incidence appears to be increasing. It is defined 

by the malignant clonal expansion of a progenitor cells coupled with a 

differentiation arrest (De Kouchkovsky and Abdul-Hay, 2016). Biologically-

distinct subtypes of AML have variable prognoses, and sociodemographic 

and healthcare factors influence many aspects of the care of AML patients 

and consequently their survival. Better understanding of AML pathogenesis 

and predictors of response will ultimately guide therapeutic investigation 

and hopefully improve the clinical outcomes of AML patients (Shallis et al., 

2019). 

 

EPIDEMIOLOGY 

Incidence 

Among adults in the United States (US), it has been estimated that 

approximately 21,450 adults to be diagnosed with AML in 2019 (Siegel et 

al., 2019). Of all subtypes of leukemia, AML accounts for the highest 

percentage (62%) of leukemic deaths. In 2016 the age-adjusted incidence 

of AML in Surveillance, Epidemiology, and End Results (SEER0 was 4.3 per 

100,000 person-years (SEER, 2019). Estimated age-adjusted AML incidence 

rates in the United Kingdom (UK), Canada and Australia mirror that of the 

US population (Gangatharan et al., 2013; Shysh et al., 2017). A Danish 

registry-based analysis reported an overall age-adjusted AML incidence rate 

of 5.4 per 100,000 person-years (95% confidence interval (CI), 4.99–5.74) 


