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Abstract

The sequential occurrence of Immune Thrombocytopenic Purpura (ITP) and Essential Thrombocythemia (ET) has been reported in the literature on a few occasions, 
as these are two hematologic disorders with distinct etiologies and patients usually have contrasting clinical presentations. Our case highlights the sequential occurrence 
of ITP, followed by Janus kinase 2 (JAK2) (V617F)-positive ET in a 64-year-old white woman, after four years of follow-up. The pathophysiology relating to these two 
conditions is incompletely understood, however, JAK2(V617F) mutation has been found in all the cases reported. Early identifi cation of JAK2(V617F) mutation in a patient 
with a past medical history of ITP and presenting with thrombocytosis, may lead to a prompt diagnosis of ET and timely treatment initiation.
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Introduction 

Immune Thrombocytopenic Purpura (ITP) is an 
autoimmune pathology caused by autoantibodies directed 
against glycoproteins on the platelet surface causing 
peripheral destruction of platelets. Primary ITP is defi ned 
as isolated thrombocytopenia (platelet count < 100 × 
109/L) in the absence of other causes or disorders that may 
be associated with thrombocytopenia. Secondary ITP is 
defi ned as any form of ITP other than primary; these might 
include thrombocytopenia, secondary to systemic lupus 
erythematosus, chronic lymphocytic leukemia, HIV, hepatitis 
C, or Helicobacter pylori infection [1]. Clinical presentation 
can be characterized by bruises following minor trauma, 
oral hemorrhagic bullae, epistaxis, gastrointestinal bleeding, 
conjunctival hemorrhage, or hematuria. Management depends 
on the severity of thrombocytopenia and bleeding. Treatment 
with glucocorticoids is indicated in all patients who present 
with bleeding and those with platelet counts less than 20 × 
109/L [2].

Essential Thrombocythemia (ET) is one of the 
Myeloproliferative Neoplasms (MPNs) included in the 
World Health Organization (WHO) classifi cation of tumors 
of hematopoietic and lymphoid tissues that also includes 
Chronic Myeloid leukemia (CML), Polycythemia Vera (PV), 
and Primary Myelofi brosis (PMF) [3]. ET is characterized by a 
sustained increase in platelet number greater than 450 × 109/L 
and tendency for thromboembolism. ET is also a diagnosis of 
exclusion, ruling out reactive (or secondary) thrombocytosis is 
essential, as this is the most common cause of thrombocytosis. 
Once reactive thrombocytosis is ruled out, a further diagnostic 
workup for ET is recommended. Testing can start with 
peripheral-blood screening to detect driver mutations, 
including Janus kinase 2 (JAK2) (V617F), Calreticulin (CALR) 
exon 9, and Myeloproliferative Leukemia virus oncogene (MPL) 
exon 10. Performing a bone marrow biopsy and aspiration rules 
out other MPNs and is required for a conclusive diagnosis of 
ET [4].
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The detection of a driver mutation confi rms the presence 
of a myeloid neoplasm, but the absence does not rule out 
this possibility because 10% of patients with ET can be 
triple-negative JAK2(V617F) mutation is present in around 
half of the patients with ET and divides the disease into two 
subtypes, V617F-positive and V617F-negative. ET treatment 
varies depending on patient age and driver mutation detected. 
In patients younger than 60 years old, without history of 
thrombosis or major bleeding and with platelet count less 
than 150 × 109/L, low-dose aspirin is recommended only when 
JAK2 (V617F) mutation is detested or if CALR exon 9 mutation 
is detected and the patient also have at least 1 concomitant 
cardiovascular risk factor and/or with microvascular symptoms. 
By contrast, in patients older than 60 years old and/or history 
of thrombosis or major bleeding and/or with platelet count ≥ 
150 × 109/L, low-dose aspirin and cytoreductive therapy with 
interferon  or hydroxyurea is recommended regardless of the 
mutation status [4-6].

The sequential occurrence of two different types of platelet 
disorder as ITP and ET is rarely reported in the literature [7-10]. 
We report a case report JAK2(V617F)-positive ET in a patient 
previously diagnosed with ITP, after four years of follow-up.

Case presentation

A 64-year-old white woman with a past medical history of 
migraine headaches who was initially diagnosed with ITP in 
2008 when she presented with a platelet count of 13 × 109/L, 
the patient was treated with high dose dexamethasone with a 
normalization of the platelet count. In 2009, the patient was 
noted to have a platelet count of 2 × 109/L and was again treated 
with high dose dexamethasone with an improvement of 
the platelet count in the normal range after tapering off the 
steroids. The patient remained off steroids and had a normal 
platelet count until December 2011 when she was found 
to have sustained elevation of platelet count, her platelet 
count ranged from 290 to 580 × 109/L, bone marrow biopsy 
was performed in February 2012 which showed a hypercellular 
marrow with increased large to giant megakaryocytes with 
abundant cytoplasm, hyperlobulated nuclei and occasionally 
megakaryocytes in clusters consistent with ET. A qualitative 
real-time polymerase chain reaction (RT-qPCR) analysis 
demonstrated the presence of JAK2(V617F) mutation. CALR 
exon 9, and MPL exon 10 mutations were not detected. The 
patient was initially treated with aspirin and later started 
on hydroxyurea for platelet count control when she had 
a transient ischemic attack, since then, the patient’s platelet 
count has remained controlled, and she has not had any 
further thrombotic events. 

Discussion

ITP and ET are two hematologic disorders with distinct 
etiologies and contrasting clinical presentations. We present 
a case of ITP with subsequent development of JAK2(V617F)-
positive ET, after four years of follow-up. There are only a 
few cases reported of ET in patients with a prior history of ITP 
[9,10]. The pathophysiology relating to these two conditions is 
incompletely understood, however, JAK2(V617F) mutation has 

been found in all the cases reported. JAK2(V617F) mutations 
constitutively activate JAK2, which in turn induces dysregulated 
phosphorylation of signal transducers and activators of 
transcription 3 and 5 (STAT3 and STAT5) [11].

The STAT5 pathway plays a critical role in the function 
and development of regulatory T cells (Tregs) [12]. Treg cells 
prevent autoimmune diseases by suppressing self-reactive T 
helper (Th) cells by several mechanisms including cytolysis, 
metabolic disruption, and production of inhibitory cytokines 
[13]. Therefore, consistently activated STAT5 is associated with 
a suppression in antitumor immunity and induces the cell 
proliferation responsible for the neoplastic character of ET.

Activation of STAT3 is critically important for the 
development of myeloid cells, including affect dendritic cells 
(DC). However, some studies have shown that constitutive 
activation of STAT3 in hematopoietic progenitor cells results 
in the accumulation of Gr-1+CD11b+ in immature myeloid 
cells and DC differentiation is signifi cantly impaired [14]. 
Authors suggested that JAK2(V617F) mutation and constitutive 
activation of JAK2/STAT3 signaling pathway might also affect 
DC differentiation, conducting to the production of antiplatelet 
autoantibodies which is a key pathogenetic mechanism of ITP. 
Further studies might be warranted to understand any potential 
similar pathogenetic mechanism between ITP and ET. 

Conclusion

This case highlights a patient with a history of ITP 
presenting with thrombocytosis after four years of follow-
up. It is imperative doing an early comprehensive workup 
of patients who present with isolated thrombocytosis. Once 
reactive thrombocytosis is ruled out, patients should be tested 
for JAK2(V617F), CALR exon 9, and MPL exon 10 mutations, 
and bone marrow biopsy and aspiration should be performed. 
Early identifi cation of JAK2(V617F) mutation in a patient with 
a history of ITP and presenting with thrombocytosis, may lead 
to a prompt diagnosis of ET and timely treatment initiation.

Data availability

The data used to support the fi ndings of this study are 
available from the authors upon request.
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