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ABSTRACT

Essential thrombocythemia is a rare genetic disorder that affects platelets, the blood cells that controlled
bleedings which occurs in the body. It is a rare blood disease in which the bone marrow produces too many
platelets. People with this condition develop many blood clots. This increase in the level of stroke and heart
attack. High numbers of platelets may lead to thrombus, a blood clot that forms in a blood vessel. This can
cause serious health problems such as a stroke, heart attack or pulmonary embolism. The cause of this
disorder is unclear. It often appears to be connected to changes in certain genes. The criteria for diagnosis
were reviewed in 2016 by WHO. The incidence varies from 0.2 to 2.5:100000 people per year, with a
prevalence of 38 to 57 cases per 100000 people. Essential thrombocythemia (ET) is a rare chronic blood
cancer (myeloproliferative neoplasm) characterised by the overproduction of platelets (thrombocytes) by
megakaryocytes in the bone marrow. It is a type of myeloproliferative neoplasm (blood cancers) where in
the body makes too many white or red, or platelets. This may results in the rarely developed myeloid acute
leukaemia or myelofibrosis (rarely developed bone marrow disorder). The two other types of blood cells are
red blood cells, which carry oxygen to all tissues in the body, and white blood cells, which help to fight
infections. Red blood cell numbers (often measured as a percentage of whole blood, called a hematocrit) are
generally normal in ET, while white blood cell numbers are normal or slightly elevated in ET. [1-3] [13-15]

KEYWORDS: Essential thrombocythemia [ET], Myeloproliferative neoplasm [MPN], blood cancers,
Polycythemia vera (PV), Acute leukemia.

[JCRT25A3149 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ j927


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 3 March 2025 | ISSN: 2320-2882

INTRODUCTION THROMBOCYTHEMIA
Thrombocythemia is a disease in which bone marrow makes too many platelets. It is a condition of high

platelet (thrombocyte) count in the blood. Normal platelet count is in the range of 150x10° to 450x10°
platelets per litre of blood. Having too many platelets may cause serious conditions. This can cause clotting

or not enough clotting.[*

CAUSES
Thrombocythemia is mostly caused by genes or genetics (mutations).

. Mutations or changes in the genes that control the formation of platelets in the bone marrow which may
cause thrombocythemia.

. It is caused by defects in the bone marrow’s platelet-making cells.[3>]

SYMPTOMS OF THROMBOCYTHEMIA INCLUDE

Blood clots in arteries and veins, mostly occurred in the hands, feet, and brain
Bruising easily

Bleeding from the nose, gums, and GI tract

Bloody stools

Bleeding after injury or surgery

Weakness

Headache and dizziness

Swollen lymph nodes!!)

TREATMENT MAY INCLUDE

Chemotherapy. This is given with an oral chemotherapy medicine (hydroxyurea), or with interferon alpha.

Plateletpheresis. This is a procedure that is used to remove extra platelets from your

blood.[71134]

THE ESSENTIAL THROMBOCYTHEMIA (ET)

It is a Chronic Philadelphia-negative Myeloproliferative Neoplasm (MPN) which is characterized by a
survival curve. The main characteristics of ET are the marked thrombocytosis and the high frequency of
thrombosis. Thrombotic and hemorrhagic risk and constitutional symptoms. Polycythemia vera (PV),
essential thrombocythemia (ET), and primary myelofibrosis (PMF) are the classic Philadelphia
chromosome—negative chronic Myeloproliferative neoplasms (MPNs). ET is a chronic myeloproliferative
disorder with an annual cases up to 1.2 to 3.0 per 100,000 population. Although it is a disease of the elderly,
usually affecting patients between the ages of 55 and 65 years, it also develops in adults. The people who

are younger than 40 years in 20% of cases. Women are mostly affected than men.

[JCRT25A3149 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ j928


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 3 March 2025 | ISSN: 2320-2882

Normal marrow Marrow of a patient with ET

Figure 1: Bone marrow - normal vs patient with ET.

ET is an elevated by thrombocyte count in the peripheral blood, acknowledge by excessive megakaryopoiesis
in the bone marrow. Essential thrombocythemia is not curable but treatment may reduce the risk of

developing serious complications.!E17]

SYNONYMS
Essential hemorrhagic thrombocythemia.

Essential thrombocytosis.
ET idiopathic thrombocythemia.
Idiopathic thrombocytosis.

Primary thrombocythemia. %"

HOW DOES THIS DISORDER AFFECTS BODY
Bone marrow produces megakaryocytes along with erythrocytes and leukocytes. Normally, bone marrow

acts like a factory supervisor, usually monitoring supply and demand of enough platelets to slow or stop
bleeding. Essential thrombocythemia affects platelets, the tiny & sticky blood cells, if blood vessels rupture
from injury or disease because platelets are sticky, they quickly form cluster that may plug holes in the
damaged blood vessels. In essential thrombocythemia, bone marrow produces more platelets than body
required. The abnormal platelets are also larger than normal and notable shaped. Excess inventory that takes
up space in already-crowded storage areas, the abnormal platelets make blood clots that crowd into blood
vessels and block blood flow of that specific part of body. Essential thrombocythemia can cause blood clots
in body, specific areas like (brain, hands and feet). Those women who are pregnant or planning to become

pregnant have additional risk of developing blood clots during pregnancy.?®’

CLINICAL PRESENTATION

In the clinical course of ET, patients have various signs and symptoms. In many cases, it is an acute onset of
complications and emergencies that leads to a diagnosis of this rare condition. Vascular complications are
usually often in ET and can develop in both systems like, the venous and arterial systems, although the
arterial system is 3 times more likely to be afflicted. Microcirculatory disturbances due to small-vessel

occlusions can occur in any part of the body and contaminate quality of life. Involvement of the CNS may
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lead to headaches, dizziness, visual disturbances, or a complete loss of vision (if the ophthalmic vessels are

occluded). Occlusions in vessels of the peripheral limbs can result in erythromelalgia (redness in arms, feet,
hands), ischemia, or peripheral paresthesial**!. Erythromelalgia can affect the skin of both the lower and upper
limbs and presents as red, painful hot spots. If it is untreated, acrocyanosis, necrosis, or gangrene of the toes
and fingers can occur (serious and rare condition). While studying this disorder, 14 patients who had ET with
ischemic strokes were assessed. In these, 14 had atherosclerotic risk factors. Both studies highlighted that

cardiovascular risk factors of stroke & possibility of leukemia in patients with pre-existing ET.[43]

GOALS OF CARE
The goal of treatment of ET is to prevent thrombotic and hemorrhage complications. (Eg:- headache,

dizziness, visual disturbances, burning dysesthesia). The treatment that are available in the market are non-
curative and it neither shown a prolong survival nor prevent disease transformation to acute myeloid

leukemia (AML) or post-ET myelofibrosis.*®!
POSSIBILITY OF CANCER CELL FORMATION

Essential thrombocythemia is an example of a myeloproliferative neoplasm(MPN). The formation of
excessive blood cells or platelets that cause harm to body and results in the formation of blood cancer cells.
It may possible and formation of cancer cells occured.?”!

THE DIFFERENCE BETWEEN ESSENTIAL THROMBOCYTHEMIA AND
THROMBOCYTOSIS

If any person having essential thrombocythemia (rarely occurred condition), they have a high platelet count

that isn’t related to another medical condition or disease. If a person having reactive thrombocytosis, then

platelet count is high because of another disease or condition. Thrombocytosis is more common than

thrombocythemia.®]

DIAGNOSIS
Diagnosis of essential thrombocythemia requires blood testing. A complete blood count measures both blood

cells and platelets. Normal platelet levels are between 150,000 to

400,000 platelets per microliter (uL) of blood. Consistently high platelet levels than normal may be a sign of
essential thrombocythemia. Bone marrow megakaryocytic proliferation, and presence of JAK2, CALR, or
MPL mutation are the main diagnostic criteria for ET. PMF is characterized by bone marrow megakaryocytic
proliferation, reticulin and/or collagen fibrosis, and presence of JAK2, CALR, or MPL mutation. Elevation
in the platelet count may result physiologic or pathologic mechanisms. Essential thrombocytosis must be
separate from secondary thrombocytosis which may be due to an inflammatory state, iron deficiency or recent
surgery or to an underlying solid tumor or hematologic neoplasm. A patient who has ET with complications
or an emergency should start with an extensive medical history. The history should cover cardiovascular risk
factors such as hypertension, diabetes, smoking, and hyperlipidemia. The diagnosis of ET includes secondary
and reactive thrombocytosis, prefibrotic MDF, PV, and PMF, for which a bone marrow biopsy is useful.
Although the detection of JAK2 V617F, CALR, or MPL mutations confirms the presence of MPN, their

absence does not affect because 20% of ET cases can be triple-negative.>!] A fraction of patients with PV
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may present with increased thrombocyte counts.[*?) Therefore, a bone marrow examination is necessary to

make an accurate morphologic diagnosis of ET and

distinguish it from prefibrotic PMF and PV.[6-71[581(62]

KEY DIAGNOSTIC FACTORS
Erythromelalgia

Splenomegaly

Arterial and venous thrombosis

Bleeding [

OTHERS DIAGNOSTIC FACTORS
Age 50 to 70 years.

Female gender.
Headache.

No symptoms 3]

RISK FACTORS
Unknown risk factors

Genetic mutations (e.g., JAK2, CALR, or MPL) 0 Being 60 years and older.
Being a woman or a person assigned female a birth or pregnant women.
Having a history of blood clots.

TESTING
CBC (complete blood count). This test measures the amount of red blood cells, white blood cells, and

platelets in blood.

Blood smear. This test checks platelets.

Bone marrow aspiration or biopsy. This may be done to see if bone marrow is healthy.

Genetic testing: Providers may analyse your blood, looking for changes in the genes that may affect platelet

production. 10132}

THERAPY
ET is an indolent(slowly grown) disease, and the life expectancy of patients with ET does not shows an

abnormal symptom that is differ from general population. Because the 15-year survival has been reported to
be 80% and the 10-year risk of transformation to AML or MF is less than 1%, treating every patient with ET
is not advisable or not supported. Current available treatment in ET to prevent thrombotic complications,
which can occur in only 10% to 20% of patients, and to prevent bleeding. Although treatment has focused
on preventing complications or abnormal symptoms to reduce morbidity and mortality, very few data is

available on the management of complications and emergencies of ET.[®!
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SIGNS AND SYMPTOMS

Chronic or long-term headache.

Dizziness.

Burning or throbbing feeling in the palms of your hands and soles of your feet.
Numbness or red hands and feet.

Changes in your pattern of speech.

Migraines.

Seizures.

Pain or discomfort in your upper body, including your arms, back, neck, jaw or belly (abdomen).
Nausea

Shortness of breath.

Chest pain

Weakness.

Enlarged spleen

Nose bleeds (epistaxis).

Bleeding gums.

Blood in your poop (stool).

Blood in your pee (urine) O Bruising more easily.

Heavy menstrual periods.[*!

CAUSES
Essential thrombocythemia is an acquired genetic disorder. It happens when genes inside the specific cells

mutate or change. In this case, the genes that mutate affect stem cells in bone marrow that make blood cells.
Those genes are JAK2, CALR and MPL.

JAK?2 stands for Janus kinase 2. The JAK2 gene tells cells how to make the JAK?2 protein. This protein helps
to control how stem cells produce blood cells.*®]

The CALR gene provides instruction on making the calreticulin protein. Researchers believe calreticulin
helps to control gene activity, how cells grow and divide and when

cells die.[*”]
MPL stands for myeloproliferative leukemia virus. The MPL gene is an oncogene. Oncogenes are genes can

cause cancer.[*"]
When these cells mutate these drives on an excessive production of cells or platelets in body.

The over production of platelets can cause ET.
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THERAPIES

Treatment consists of various suggestions. That are meant to be cured the signs and symptoms of ET. The
main aim is to control the blood clotting. Mostly Hematologist are preffered. Hematologists are the doctors
that are that specialize in the diagnosis, recovery or treatment of the blood disorder. Patients who had a
clotting event in the past are at high risk for succeeding events. Less significant risk factors for clots are
tobacco use, high blood pressure, diabetes, and the presence of the JAK2 mutation that was discussed above
(causes). For most patients with ET, a low dose of aspirin (usually 81-100 mg daily) is recommended to
reduce the risk of clots. Aspirin may not be recommended for some patients who are at a very low risk for
blood clots, or who may be at a higher risk for bleeding (a side-effect of aspirin), or in those with an allergy
or other sensitivity against aspirin. Therefore, aspirin may not be recommended for patients on other
medications such as blood thinners that increase the risk of bleeding. The most common type of
chemotherapy doctors uses to treat ET is hydroxycarbamide. It is a tablet. There may be a small increase in
risk or possibility of developing a leukaemia if you take hydroxycarbamide for a long time.*3/58]
FOR ACUTE TREATMENT

Thrombosis or bleeding

FOR ONGOING TREATMENT
Nonpregnant: very low-, low-, or intermediate-risk

Nonpregnant: high risk
Pregnant: very low- or low-risk
Pregnant: intermediate-risk

Pregnant: high-risk(3%-3!

Current Treatment Algorithm in Essential Thrombocythemia

Very low-risk Low-risk Intermediate-risk disease High-risk disease
disease disease *No history of thrombosis
b by *History of thrombosis
. “or
“No history of thrombosis “No history of thrombosis JAKMPL unmutsted *Age>60 years with JAKZMPL mutation
*Age <60years *Age <60years
+JAKZMPL unmutated +JAKZMPL mutated
Arterial Venous
No Cardiovascular No c’,:&::::;h' thrombosis thrombosis
cardiovascular risk factors cardiovascular present history history
risk factors present risk factors at any age atany age
No Cardiovascular
cardiovascular risk factors
Observation Once-daily i - 2 2 st
alone aspirin Hydwx’yurea Hy drox!uvea 'y 1

Once-daily Twice-daily systemic
aspinn aspirin anticoagulation
Once-daily or
Twice-daily

aspinn
* JAKZMPL-mutated or
+ Cardiovascular risk factors present

syndrome

Consider adding
Twice-daily once-daily
aspiin aspirin

Fig. Shows algorithms of treatment.

Fewer than 1 in 100,000 people are diagnosed with ET in any year (the most recent estimates range from
0.38 to 1.7 per 100,000). Women are more likely to be diagnosed with ET than men. The average age of onset

is mid-fifties, but the range is wide, and it includes women in their childbearing years(the ability to get
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pregnant), which makes up an important subset of ET patients with special therapeutic contemplations. In

children ET is very rare an inherited genetic disorder. In adults, the genetic mutations identified in ET are

not inherited, and instead are acquired genetic accidents that happen during an individual’s lifetime.[12-16]

PREVENTION

People with essential thrombocythemia have an increased risk of developing blood clots and/or bleeding
more than normal. Reduce the risk by:-

Not smoking cigarettes: People who smoke are more likely to develop blood clots than usual.

Avoid smoking, which may increase blood clots.

Control other health conditions such as high cholesterol, high blood pressure, and diabetes.

Avoid things that may increase bleeding, including medicines such as aspirin."!%

CONCLUSION

clinical experience show that ET is a chronic myeloproliferative neoplasm (MPN) with a relatively benign
prognosis- slowly grown and do not spread, with overall survival data appearing similar or slightly lower
than that of the age-matched healthy general population. Essential thrombocythemia is non curable disease
but the treatment must be taken because it effects the mutational status of patient may lead to generate higher
risk and treatment can helps to reduce the pain sensation that is occur during the significant ET. The
mutational status and the thrombotic risk critically influence therapeutic choices. Besides, the introduction
of advanced molecular biology techniques has greatly improved the understanding of the pathogenesis and
the ability to make diagnosis and estimate prognosis. Despite this improvement, unfortunately, many
diagnoses of ET are still performed after the thrombotic event. Early detection of ET may minimize the risk

of thrombotic events and globally improve prognosis.
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