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ABSTRACT

Essential thrombocytosis is a myeloproliferative neoplasm, which is also known as
essential thrombocythemia (ET). It was initially called as hemorrhagic thrombocythemia when
it was identified in 1934. The diagnosis of ET is carried out when the level of platelets is more
than 45,000, which was put forwarded by WHO. ET is distinguished by elevation in platelet
levels and hyperplasia of the hematopoietic cells producing platelets in the bone marrow. In
ET, the patients of more than 60 years and who has a past medical history of thrombosis with
increased likely to have the risk of bleeding are regarded to have high risk of thrombosis. In
this condition, transformation from one disorder to other is noted. So, the management of ET
should be targeted in a way to prevent bleeding and thrombosis eliminating the chance of
transformation to other disorder. The development of new models for risk stratification takes
the genomic components in regards and combine them with traditional risk factors leading to
the generation of precise and personalized prognosis. Also, provides greater chance to select
interventions for the patients having high-risk. More studies are needed to develop systems to
distinguish between the patients who are susceptible for disease transformation. So, it is
possible to start the therapy according to this condition as early as possible and counteract the
disease transformation.

KEYWORDS: Essential thrombocytosis, essential thrombocythemia, myelofibrosis,
prognosis and transformation.
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INTRODUCTION

Essential thrombocytosis (ET) is a myeloproliferative neoplasm, which is also known as
essential thrombocythemia (ET). It was initially called as hemorrhagic thrombocythemia when
it was identified in 1934. The diagnosis of ET is carried out when the level of platelets is more
than 45,000, which was put forwarded by WHO. ET is distinguished by elevation in platelet
levels and hyperplasia of the hematopoietic cells producing platelets in the bone marrow In
1951, Damesheck categorised ET as myeloproliferative neoplasm. It was kept together with
polycythemia vera, primary mylofibrosis and chronic myeloid leukemia?. It is characterized by
the mutation of JAK2 V617F in around 60% patients. In ET, the patients of more than 60 years
and who has a past medical history of thrombosis with increased likely to have the risk of
bleeding are regarded to have high risk of thrombosis®. In this condition, transformation from
one disorder to other is noted. But ET is more familiar when compared to the other disorders
as there is an elevated risk for vascular complications which leads to the influence in quality of
patient’s life than survival®. In 10 years, it is noted that 4-8% patients are transformed to
myelofibrosis® °. So, the management of ET should be targeted in a way to prevent bleeding
and thrombosis eliminating the chance of transformation to other disorder. In this article, the
overview, diagnosis, pathophysiology and management of ET is discussed.

EPIDEMIOLOGY OF ET

It is a rare disease and occurring with an incidence of 1-5 person in one lakh population’-® and
prevalence of 38-57 persons in one lakh population. ET is more common in female population
than male population'® 1. The age of onset of ET is 50-60 years but it is also diagnosed in
young population to a lower extent!?. The survival rate of ET patients shown only mild
difference when compared with normal population® 3. ET patients less than 60 years old are
related with myelofibrosis and reduction in leukemic transformation when compared with more
than 60 years patients® 4.

CLINICAL FEATURES OF ET

The important feature of ET is the risk of thrombosis concomitant with the risk of arterial or
venous complications. In a study conducted with ET patients diagnosed by WHO, 18% of
patients were affected with thrombosis'®. But the frequency of thrombosis in ET patients varied
from one study to another studies. An international study conducted in 2012 with 891 patients
who were diagnosed with ET reported that 6.17% of major thrombosis noted'¢. Even many
reports shown that bleeding occurred in 37% of patients diagnosed with ET each year. Elliot
and Tefferi also stated in 2005 that the bleeding events are equal to 0.33% for one person in
one year!’. The common sites in which the bleeding occurs are urogenital, gastrointestinal and
CNS 2 The other common clinical feature of ET are shown in Fig. 1.
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Figure 1. Other common clinical features of ET

DIAGNOSIS OF ET

In the diagnosis of ET, it is important to eliminate many hereditary and neoplastic sources. The
other conditions which may be similar to ET are CML, CIMF, PV and myelodysplastic
syndromes. The cause of reactive thrombocytosis is due to hemolytic anemia, iron deficiency
anemia, rebound alcohol withdrawal, infections, inflammatory diseases and drug reactions®

2L Factors favoring ET are shown in Fig. 2:
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Figure 2. Factors favoring ET.
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The WHO recommended diagnostic criteria for ET is shown in Figure. 3.

WORLD HEALTH ORGANISATION DIAGNOSTIC
BASIS FORET

Platelet count more
than 450 x 10%L

Elevated number of mature
and enlarged megakaryocytes

Indication of MPL W515L/K
or JAK2 V617F mutation

Not correlating with WHO criteria for PMF, PV,
myelodysplastic syndrome, chronic myeloid
leukemia or other myeloid neoplasms

Figure 3. WHO diagnostic basis for ET
PROGNOSIS OF ET

The information on long term survival of ET is still lacking. It is found in many retrospective
studies that death rates of patients diagnosed with ET is close to the control population for the
first 10 years but it is increasing after 10 years. This increase in death rate is due to the
complications caused by ET including thrombosis and myelofibrosis transformation??,

The risk factors for ET are more than 60 years of age, past history of thrombosis, diabetes
mellitus, hypertension, tobacco use and hyperlipidemia. The leukocyte count during diagnosis
is considered as the independent factor for the prediction of thrombosis in ET diagnosed
patients®. It is found that the MPL mutation has greater ability to cause arterial thrombosis
than negatively diagnosed JAK?2 or MPL patients®*.

PT-1 trials identified that elevated levels of reticulin fibrosis in the bone marrow during the
diagnosis is considered as an independent factor for the hemorrhagic or thrombotic
complications?. In the multivariate analysis, it is found that the increase level of platelets,
WBCs and reticulin in bone marrow during the diagnosis is an important factors for the
prediction of hemorrhage and thrombosis.

TREATMENT OF ET

Aspirin is used in the management of ET. The recommended dosage is 75mg to 100 mg, once
a day for the reduction of thrombosis in myeloproliferative neoplasms (MPNSs). It also benefits
for the symptomatic relief from erythromelalgia®®. In a retrospective observational study, it is
reported that the use of aspirin in low-risk ET showed reduced thrombosis in mutated ET with
JAK2 V617F whereas the patients who has not taken aspirin had no effects on bleeding?’. But
in the patients diagnosed with ET of CALR mutation, it was shown that there was no variation
in thrombotic rate when it was compared with aspirin administered and not administered group
but the bleeding events were greater in aspirin administered group?®.
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In MPL- mutated ET and low risk JAK2 ET, it is recommended to administer aspirin. It is
advised to monitor bruising and bleeding the patients if their platelet level is 1000-1500 x
109/L. Moreover, aspirin is recommended in the patients with cardiovascular diseases and in
elderly patients but it should be abstain from patient with the platelet count of 1000 x 109/L.
There is also a possibility of developing resistance to aspirin therapy due to the elevated platelet
turnover and renewal of cyclooxygenase-1 enzyme?® 0. This type of aspirin resistance can be
overcome by administration of aspirin with the increase in dosage of 75-100 mg, twice a day.

In a randomized trial conducted with 243 patients diagnosed with ET with the treatment with
aspirin showed that the level of thromboxane B2 specified that the patients administered with
aspirin, once a day had insignificant inhibition of platelets. The patients administered aspirin
for twice a day had suggestive improvement in the inhibition of platelets with well-tolerance.
The patients administered aspirin for thrice a day had no other benefits in inhibition of platelets
whereas it caused gastrointestinal discomfort at higher rates®® 3L,

Another therapy used to reduce thrombosis in ET diagnosed patients and high-risk patients is
cytoreduction therapy?®. But the regular use of cytoreduction is not recommended in the
patients without high-risk for thrombosis. Even though cytoreduction is considered in some
conditions such as increasing platelet counts, elevated risk for hemorrhage and major
thrombocytosis. The conditions in which cytoreduction should be commenced are when the
platelet level is greater than 1500 x 109/L and in case of severe headaches in low vascular risk
patients®,

In low risk ET patients who were in need for cytoreduction, the choices are anagrelide,
hydroxycarbamide and interferon-alfa. An anti-metabolite, hydroxycarbamide is an orally
administered well tolerated medication having common side-effects such as GI upset, mouth
ulcers, myelosuppression, leg sores, and allergic reactions. The safety and efficacy of this
medication in high risk ET patients is distinguished well®* 35, As this drug is teratogenic, the
administration of this drug should be avoided in pregnant patients and those who are planning
for pregnancy®. There is also a chance of developing elevated risk for the occurrence of non-
melanoma skin cancer®’.

The replacement for hydrocycarbamide is anagrelide®. This is a second line drug in ET
diagnosed patients3. It has more withdrawal incidences caused by the side-effects of this drug.
At low doses, this drug is well tolerated and it is also used concomitantly with
hydroxycarbamide. But is elevates the side-effects when the doses are increased which includes
palpitations and headaches. This drug is contraindicated in pregnancy patients®’. But coming
to herbal point of view, many traditional plants are also known to treat wide range of cancers
which includes Artabotrys hexapetalus. We also seek many research regarding this for further
proceedings against essential thrombocytosis.

Another drug used in the treatment of MPN for many years is interferon-alpha. This drug is
used as subcutaneous injection with side-effects of mood disturbance and flu-like symptom?,
The efficacy of tis drug has no shown in randomized studies but it is licensed for the
management for ET patients. The pegylated interferon-alfa has good efficacy and is tolerated
in ET patients. This therapy has an advantage over cytoreducion therapy in younger ET
patients.

Radioactive phosphorus and busulfan are other agents used in cytoreduction therapy but they
have elevated risk of transforming to leukemia. So they should be avoided in low risk ET
patients®®41,
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TREATMENT OPTIONS FOR ESSENTIAL THROMBOCYTHEMIA

Anti-platelet therapy Cytoreduction therapy
o Ruxolitinib Anagrelide
Aspirin £ Busulfan
Hydroxycarbamide Interferon- a

Figure 3. Treatment options for ET

CONCLUSION

The management of ET is still lacking at this time and it involves treatment by classifying ET
into low-risk and high-risk based on the vascular events. Conventional therapy is the one which
is targeted in case of low-risk ET. This involves the use of an anti-platelet agent aspirin. For
the patients who lacks factors predicting high-risk for thrombosis, the cytoreduction therapy
will not provide excess defense against the vascular events. However, for the patients with low-
risk ET who are requiring cytoreduction therapy, there are several agents that are accessible
with greater efficacy proved in clinical trials. The risk-stratification and standard diagnostic
approaches were designed in the pregenomic period. It is known that the description of the
disease is more detail in the genomic categorization when compared to the standard systems
used for diagnosis. Moreover, development of new models for risk stratification takes the
genomic components in regards and combine them with traditional risk factors leading to the
generation of precise and personalized prognosis. Also, provides greater chance to select
interventions for the patients having high-risk. More studies are needed to develop systems to
distinguish between the patients who are susceptible for disease transformation. So, it is
possible to start the therapy according to this condition as early as possible and counteract the
disease transformation.
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