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Abstract: Polycythemia vera (PV), with essential thrombocythemia (ET) and primary myelofibrosis (PMF), belongs to the 

group of Philadelphia negative myeloproliferative neoplasms (MPN). PV is characterized in virtually all cases by the somatic 

JAK2 V617F mutation or another functionally similar JAK2 mutation that results in panmyelosis. Two phases of PV are 

recognized which include an initial polycythemic phase associated with elevated haemoglobin level, elevated haematocrit and 

increased red blood cells mass, and a later spent phase or post- polycythemic myelofibrosis phase, characterised by cytopenias 

including anaemia, ineffective haematopoiesis, bone marrow fibrosis, extramedullary haematopoiesis, and hypersplenism. The 

natural progression of PV includes a low incidence of evolution to a myelodysplastic or blast phase. Leukemic transformation 

in PV is described as a rare and late event, less common than primary myelofibrosis. The interval between diagnosis and 

leukemic evolution is highly variable, from a few years to >20 years; which implies a long-lasting exposure to 

myelosuppressive agents. Among the hematological transformations; evolution to secondary acute myeloid leukemia (AML) is 

associated with a poor prognosis; here we report a case of an 80 year old woman who progressed unusually to blast phase 

within two years of diagnosis of PV. The interest of this work lies in the fact that this transformation into AML occurred after a 

short period of evolution, which is not frequent enough in the literature. 
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1. Introduction 

Myeloproliferative neoplasms (MPNs) are acquired clonal 

disorders characterized by the proliferation and accumulation 

of mature blood cells. Classic Philadelphia-negative MPNs 

include polycythemia vera (PV), essential thrombocythemia 

(ET), and primary myelofibrosis (PMF). PV and ET are the 

most indolent diseases, with a median overall survival (OS) 

of 12 and 15 years, respectively. The prognosis of these 

diseases is related to two major complications: thrombosis in 

the short and midterm and hematological transformations in 

the long term [1]. The prognosis of leukemic transformation 

in MPNs remains dismal and appears to be worse than that of 

primary acute myeloid leukemia (AML) with a median OS 

below six months [2]. 

Through this work, we report a typical case of a 80 years 

old woman followed for Polycythemia vera who progressed 

unusually to acute myeloid leukemia in a short period from 

initial diagnosis; in order to describe the observation of this 

particular entity diagnosed in our formation, rare in our 

Moroccan context and even in the literature, and to focus on 

risk factors and prognostic factors related to this pathology. 

2. Case Report 

Our patient is 80 years old, followed for the past two years 

for Polycythemia vera (JAK2 positive) treated with aspirin 

and regular bleeding. She presented to the emergency room 

with marked mucocutaneous pallor and asthenia and in 

whom the clinical examination found an anemic syndrome, 

fever associated with a tumor syndrome (splenomegaly, 

hepatomegaly and bilateral cervical adenopathies) without 

hemorrhagic syndrome. The hemogram showed bictytopenia 

(anemia at 6g/dl, thrombocytopenia at 37,000/mm
3
) and 

hyperleukocytosis at 271,000/mm
3
 including a 41% 
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neutrophilic myelemia of which 7% were blasts (Figure 1). 

The myelogram showed a 90% invasion of the granular 

lineage with a 30% myeloblast rate defining acute myeloid 

leukemia (Figure 2). The evolution was burdened by the 

death of the patient one week after her admission. 

 

Figure 1. Blood smear showing myelemia with a blast rate of 7%. 

 
Figure 2. Bone marrow 90% invaded by the granular lineage with 30% 

blast rate. 

3. Discussion 

Polycythaemia vera is a clonal malignant hemopathy, 

which belongs to the category of myeloproliferative 

neoplasms characterized by involvement of the multipotent 

hematopoietic stem cell which becomes hypersensitive to 

erythropoietin, itself secondary to the mutation of the 

erythropoietin gene of a signal transduction protein: Janus 

Kinase 2 (JAK2). The JAK2 gene provides instructions for 

making a protein that promotes the proliferation of 

hematopoietic cells. The result is a hyperplasia of the three 

myeloid lines predominating over the erythroblastic lineage 

with an increase in the absolute number of red blood cells 

or polycythemia, of hematocrit and total blood volume [3]. 

The Studies have proposed that the JAK2 V617F mutation 

is the primary molecular event and sufficient to cause the 

development of a primitive polyglobulia in approximately 

96% and JAK2 exon 12 mutation in approximately 3% of 

patients [4]. 

The clinical symptomatology begins in an insidious way. 

neurological manifestations come to the forefront, they are 

represented by tinnitus, vertigo, headaches and visual 

disorders. this symptomatology can manifest itself in a severe 

way and is expressed by monoplegia, hemiplegia, aphasia... 

probably related to cerebral ischemia. Hypertension is 

common. A generalized pruritus called aquagenic, typically 

occurring after exposure to hot water, can also be observed; 

clinical examination often reveals mucocutaneous erythrosis, 

predominant on the face and extremities of the limbs, 

moderate splenomegaly, sometimes associated with regular 

hepatomegaly [5]. 

Thrombotic complications are the most frequent and can 

occur in different locations (thrombosis deep veins of the 

lower limbs, cerebral thrombophlebitis, myocardial ischemia, 

Budd's syndrome-Chiari, a mesenteric ischemia etc.) being 

responsible for a high morbi-mortality, the prevention of 

these complications is the cornerstone of therapeutic care.  

Transformation to acute leukemia is a rare event in 

polycythemia vera, with an estimated incidence of about 5 * 

1000 person years [6]. The frequency of leukemic evolution 

in MPN varies according to the disease subtype. In PV, it is 

2.3% at 10 years and 7.9% at 20 years. Different factors are 

associated with leukemic transformation in MPNs which 

includes advanced age, hyperleucocytosis, the use of 

cytotoxic myelosuppressive agents, cytogenetic 

abnormalities, and increased number of mutations in genes 

associated with myeloid neoplasms [2]. 

The vast majority of published studies, whether 

retrospective or prospective, but with a median follow-up of 

less than 10 years, show a relatively low risk of progression 

under treatment to myelofibrosis, myelodysplastic syndrome 

or acute leukemia, of the order of 5% in PV and 2% in 

essential thrombocythemia. Nevertheless, the results of three 

french prospective studies with a median follow-up of more 

than 11 years indicate that this risk is probably higher in the 

long term [7]. Phlebotomies, are crucial in the beginning as an 

emergency method to reduce high red blood cells count and 

viscosity. However, it has been shown by the different reports 

to increase the risk of metaplasia and must not be considered 

as a treatment of PV per se [8]. Some studies with long-term 

follow-up indicate that leukemic transformation is part of the 

natural evolution of PV. Myelosuppressive agents such as 

hydroxyurea or pipobroman, when used as the sole treatment, 

does not seem to increase the natural risk of acute leukemia but 

the risk increases with sequential use of different cytotoxic 

agents. It is also established that treatment of patients with 

pipobroman, chlorambucil, or P32 results in a higher risk of 

leukemic transformation [9]. 

Median survival is around 18 months without treatment, 

mainly related to thrombotic complications, but it is more 

than 15 years with current treatment and leukemic 

transformation rate at 10 years is estimated at 3% [10]. 

Various haematological changes often appear after the 

tenth year of evolution. polyglobulia is followed up. 

anaemia with erythrocyte deformation (red blood cells, 
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anisopoikilocytosis), hyperleukocytosis of variable 

importance and moderate erythromyelemia. Extramedullary 

haematopoiesis, thrombocytopenia and circulating blasts may 

occur. The osteo-medullary biopsy will show the progressive 

installation of an collagen myelofibrosis and then a real 

osteomyelosclerosis with an insufficiency syndrome 

medullary. Myeloid metaplasia with myelofibrosis or 

myeloid splenomegaly chronic is thus a late complication of 

Vaquez's disease. Death occurs on average 2 to 3 years after 

the appearance of myelofibrosis. The evolution in acute 

leukaemia is a major cause of mortality, accounting for 

between 15 and 30 percent of all deaths. The osteo-medullary 

biopsy will show the progressive installation of a collagen 

myelofibrosis and then a real osteomyelosclerosis with an 

insufficiency syndrome medullary. Myeloid metaplasia with 

myelofibrosis or myeloid splenomegaly chronic is thus a late 

complication of Vaquez's disease. Death occurs on average 2 

to 3 years after the appearance of myelofibrosis. The 

evolution in acute leukaemia is a major cause of mortality, 

accounting for between 15 and 30 percent of all deaths and 

20% of causes of death according to studies [11]. 

In the European Collaboration on Low-dose Aspirin in 

Polycythemia vera study, malignant transformation was 

responsible for 13% of deaths [12]. In PV, Thrombotic risk 

stratification is very important so as to evaluate patients' 

prognosis at diagnosis. At present, patients are classified into 

2 categories: a low-risk group with younger age (<60 years) 

and no previous thromboses, and a high-risk group with 

patients older than 60 years and/or with patient with a 

previous history of thrombotic episode [13]. Furthermore, 

signs of generalization are generally associated with a 

worsening of prognosis. It has been shown that study of bone 

marrow (myelogram, bone marrow biopsy) improves 

strongly the diagnostic reliability and also enables the 

recognition of evolving myelofibrotic/leukemic 

transformation in chronic myeloproliferative disorders [14]. 

The treatment of these secondary acute leukemias is most 

often disappointing and has a poor prognosis as it was 

showen in an italian cohort study in whitch the outcome of 

patients was gloomy, with a median survival of 2.9 months 

and no significant differences between palliation and 

intensive treatments [15]. 

4. Conclusion 

Blast transformation occurs in natural course of PV 

typically as a rare and late event; but progression of the 

disease can vary depending on the risk factors. In fact, the 

effects of long-term use of myelosuppressive agents deserve 

to be re-evaluated, analyzed and monitored. The Events that 

appear during the evolution of a treated myeloproliferative 

syndrome, whether or not they are related to the intrinsic 

abnormality that presides over the clonal expansion of 

hematopoiesis, may play a role in leukemic transformation. 

Alternative therapeutics, therefore need to be assessed 

prospectively and the notion of individual predisposing 

factors also deserves to be taken into account. 
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