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ABSTRACT

myeloproliferative disorders involving the hematopoietic stem cells and is characterized 
by elevated platelet counts and attendant thromboembolic phenomenon.  A point 

thrombocythemia patients.  An integrated approach of systematic analysis leading to 
accurate diagnosis will enable risk stratification and institution of therapy following the 

or reversal of fibrosis. 
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INTRODUCTION 

genetic defect in hematopoietic stem cells leading to 
clonal myeloproliferation.  Hematopietic stem cell 

mediated by epidermal growth factor, colony stimulating 
factor, platelet derived growth factor, interleukin 3 and 
erythropoietin are regulated via the Janus-Activated Kinase 

(STAT) signaling pathway. 

thrombosis and hemorrhagic incidents.  The prevalence 
[1], having a 

slight female preponderance with a ratio of 2:1.  Although 

between 65 -70 years.  Due to occlusion of the microvessels 

transient ischemic attacks, headache, lightheadedness 
[2].  

has the propensity to undergo leukemic transformation[3,4].  

vessel formation occurs not only in solid tumors but also 
in hematological tumors, as noted by the increase in micro 

mutations[5,6].

myeloproliferative diseases such as chronic 
myelomonocytic leukemia and chronic myelogenous 
leukemia which are usually accompanied with dysplastic 

[7].  
Chronic inflammation is the underlying disorder in 

leads to cancerous transformation with poor prognosis and 

genetic abnormalities .  Reticulin fibrosis is associated with 

hematology and hematopathology have proposed a revised 
criteria for diagnosis in 2007 and this was adopted by the 

[9,10].  An integrated approach, including 
the histomorphological changes, genetic abnormalities 

GENETIC MUTATIONS 

JAK2 is widely distributed in the somatic cells and is also 
involved in the immune system regulation in addition to 

the hematopoietic signal transduction.  The discovery of 
a point mutation in the JAK2 gene provided the initial 
molecular basis[11].  JAK2 is an important member of 
the JAK family which is located on chromosome 9p24.  

the homozygous G to T transversion results in valine 
[12].  

[9,10,13,14].

of the thrombopoietin signaling mechanisms leading to 

the mutational load is high and is almost always present.  

[15].  

[16,17].  

bp deletion) and Type II (5 bp insertion) being the most 
common .

signal transduction mechanism.  Some of the other 

[20-26].  High throughput single cell 

[27].  Screening 

highest score in a cohort of 64 patients diagnosed with 

i.e., .  Another study, 

[29].

[30,31].  All above studies clearly 
indicate that, apart from the common driver mutations 
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genes, cytogenetic aberrations and epigenetic changes may 

EPIGENETIC MODIFICATIONS AND ESSENTIAL 
THROMBOCYTHEMIA

In addition to the  role of irreversible changes in the gene 

well known to be associated with initiation and progression 

with hematopoietic neoplasms such as acute leukemia and 
myelopdysplastic syndromes[32,33].

methylation, is evident only during the transformation 

[34].  Minimal 

[34,35].  Apart from 
playing a role in causation, these epigenetic modifications 

incomplete suppression or eradication of the altered 
HSCs[36,37].  This was clearly evident in a subset of patients 

clones were eradicated following therapy with pegylated 
.  A long term follow 

responses in 77%[39].  Interestingly, those patients who 

JAK2-STAT signaling pathways, thereby suggesting the 
role of alternative players in the causation and therapeutic 

CLINICAL FEATURES

Many patients may remain asymptomatic and thus never 

for arterial and venous thromboembolic events.  Arterial 
thromboses are reported 3 times more often than venous 
thromboses.  Arterial ischemic complications occur in 
about 35% (Table 1).

CONCLUSIONS AND FUTURE PERSPECTIVES

Recent research has identified involvement of many 
new genes either in the causation or transformation of 

reactive disorder and chronic myeloid disorders before 

manner.  Agents that target the aberrant JAK-STAT 

fibrosis or molecular remissions has not been successful, 
indicating clonal hematopoiesis may continue to persist 
due to alternative disease alleles.  Therefore additional 
clinical and molecular testing will be necessary to enable 

development of more targeted therapies.
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