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INTRODUCTION 

cute myeloid leukemia (AML) is a clonal malignant 

disease of hematopoietic tissue caused by somatic 

mutations in genes that control normal cell proliferation and 

differentiation (Paschka et al., 2010). 

The molecular genetic alterations are one of the most 

important prognostic factors that have been identified in AML 

and the role of these genetic alterations has been emphasized by 

the 2008 revised World Health Organization classification of 

AML like nucleophosmin (NPM) 1, and CCAAT enhancer-

binding protein α (CEBPA), Wilms-tumor (WT1), Fms-like 

tyrosine kinase3 (FLT3) (Sjöblom et al., 2006). 

Identification of new gene mutations provides useful 

markers for diagnosis, prognosis assessment and making 

therapeutic decision with monitoring therapy (Scholl et al., 

2009). Among these are epigenetic mutations that include 

isocitrate dehydrogenase mutations; IDH1 and IDH2 (Clark et 

al., 2016). 

IDH proteins are homodimeric enzymes involved in diverse 

cellular processes, including adaptation to hypoxia, histone 

demethylation and DNA modification (Clark et al., 2016).  

The IDH2 protein is localized in the mitochondria and is 

a critical component of the tricarboxylic acid (also called the 

„citric acid‟ or Krebs) cycle. Both IDH2 and IDH1 (localized in 

A 
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the cytoplasm) proteins catalyze the oxidative decarboxylation 

of isocitrate to α-ketoglutarate (α-KG) (Molenaar et al., 2014). 

The mutations confer neomorphic enzyme activity 

through the NADPH-dependent reduction of the normal end-

product α-ketoglutarate to the putative oncometabolite 2-

hydroxyglutarate. The accumulation of high levels of 2-

hydroxyglutarate in the IDH1/2-mutant tumor provides an 

important mechanism of cellular transformation through the 

targeting of epigenetic regulators (Platt et al., 2015). 

The IDH1 and IDH2 mutations have been identified in 

glioma, cartilaginous tumors, thyroid carcinomas, 

cholangiocarcinoma, prostate cancers, paragangliomas, 

melanoma, chronic-, fibrotic-, or blast-phases of essential 

thrombocythemia, polycythemia vera or myelofibrosis, and 

AML. In AML, the IDH1 and IDH2 mutations are frequently 

associated with blastic transformation or aggressive forms 

(Nomdedéu et al., 2012).  

Testing for IDH is straightforward, given that nearly all 

IDH mutations are located on exon 4, and affect IDH1 at a 

single residue, Arg132, or IDH2 at two residues, Arg140 and 

Arg172 (Yang et al., 2012).  

Several methods, including PCR and sequencing, are 

commonly used for IDH detection (Mahdieh and Rabbani, 

2013). Because IDH mutations occur in approximately one in 
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five patients with AML, mutational testing should be part of 

routine molecular assessment at diagnosis to identify patients 

who may in time benefit from targeted treatments currently 

under clinical study (Aref et al., 2015). Identification of these 

mutations at diagnosis may also be pivotal for better risk 

stratification of AML patients (Jin et al., 2014). 

 

 



Aim of the Work  

 
15 

AIM OF THE WORK 

o evaluate the prognostic impact of both IDH1 and IDH2 

mutations in newly diagnosed AML patients and their 

correlation with different clinical and laboratory parameters. 
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