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Abstract: Essential thrombocythemia (ET) is a chronic myelopro-
liferative neoplasm characterized by an increased platelet count in 
the peripheral blood and excessive megakaryopoiesis in the bone 
marrow. In one-third of cases, the disease remains benign and does 
not lead to complications. In the remaining cases, however, ET may 
present with thromboembolic and hemorrhagic complications and 
transform into more aggressive myeloid neoplasms, with a nega-
tive effect on morbidity and mortality. Despite extensive research 
and a better understanding of the pathogenesis and etiology of 
the complications associated with ET, limited data are available on 
the management of complications and emergencies. This article 
highlights the complications and emergencies associated with ET 
and discusses treatment options and the controversies associated 
with management. 

Introduction

Myeloproliferative neoplasms (MPNs) are a group of myeloid disor-
ders characterized by stem cell–derived clonal myeloproliferation.1,2 
Polycythemia vera (PV), essential thrombocythemia (ET), and pri-
mary myelofibrosis (PMF) are the classic Philadelphia chromosome–
negative chronic MPNs.2,3 The hallmark of PV and ET is an elevated 
cell count in the peripheral blood, resulting in increased blood vis-
cosity and a variety of symptoms.4 It is not uncommon for MPN to 
remain undiagnosed until acute complications develop, prompting 
the patient to seek urgent or emergent medical care. Hence, physi-
cians should be familiar with the variety of clinical presentations of 
MPNs. This article provides a review of ET, including the clinical 
presentation, potential complications, and associated emergencies, 
followed by recommendations for management. PV, PMF, and the 
medical therapy of ET are beyond the scope of this review and are 
not discussed.

Essential Thrombocythemia

Thrombocytosis, which is defined as a platelet count of more than 
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major concern in ET, and the incidence of thrombosis in 
this patient population has been reported to be 6.6% per 
year, contributing to an increase in morbidity and mortal-
ity.13-14 Interestingly, the risk of thrombotic events is lower 
in individuals with ET than in those with PV. In ET, 
microcirculatory events are more common than large-ves-
sel events.2,3 The mechanism of occlusion is multifactorial 
and not entirely understood. It is believed to be associated 
with dysfunctional platelets and their activation, involve-
ment of leukocytes and endothelial cells that results in 
an inflammatory reaction and endothelial damage, and 
subsequently an activation of the coagulation system that 
leads to a hypercoagulable state.3,14-17 Leukocytes contrib-
ute to platelet activation in ET and are a stronger predic-
tor of thrombosis than the platelet count.14,18 Therefore, 
it is important to note that the risk of thrombosis is not 
correlated with the platelet count per se. 

Although thrombosis may develop in patients with 
slightly elevated platelet counts, it may not develop in 
others with platelet counts higher than 1000 × 109/L; 
moreover, these patients may be at higher risk for bleeding 
due to acquired von Willebrand syndrome (VWS).6,18,19 
Although patients with ET may be asymptomatic, their 
prothrombotic and inflammatory state puts them at an 
increased risk for thrombotic events.16 Mutations have 
been reported to affect the risk of thrombus formation. 
Patients with JAK2-mutated ET tend to be older, have 
higher white blood cell counts and hemoglobin levels, and 
have lower platelet counts. Thrombosis is more likely to 

450,000/mm3, is frequently encountered in clinical 
practice. It can be categorized as primary or secondary 
thrombocytosis.4-6 Although primary thrombocytosis 
is the result of myeloproliferative disorders, secondary 
thrombocytosis can be related to various pathologies, as 
outlined in Table 1.4-6 

ET is a chronic myeloproliferative disorder with an 
annual incidence of 1.2 to 3.0 per 100,000 population.6,7 
Although it is a disease of the elderly, usually affecting 
patients between the ages of 55 and 65 years, it also devel-
ops in adults younger than 40 years in 20% of cases.8 
Women are more often affected than men. Compared 
with other MPNs, ET has a relatively good prognosis.7 
The hallmark of ET is an elevated thrombocyte count in 
the peripheral blood, accompanied by excessive mega-
karyopoiesis in the bone marrow.9 The World Health 
Organization (WHO) classification of ET is outlined in 
Table 2.1 

Pathogenesis
The discovery of a mutation in the Janus kinase 2 gene 
(JAK2 V617F) in 2005, the myeloproliferative leukemia 
virus oncogene (MPL) in 2006, and the calreticulin 
gene (CALR) in 2013 has improved our understanding 
of the pathogenesis of ET and enabled diagnostic capa-
bilities.7,10-12 The JAK2 V617F mutation is the most fre-
quently observed, occurring in 50% to 60% of patients 
with ET.7,10-11 Mutations involving CALR are observed in 
20% to 25% of patients with ET, and mutations involving 
MPL, also known as the thrombopoietin receptor gene, 
occur in 5% of cases.7,12 Mutations in CALR occur almost 
exclusively in patients with thrombocytosis.12 Although 
90% of patients with ET will have 1 of these 3 muta-
tions, no mutations are detected in 10%. The term “triple 
negative” is used to describe cases of ET without any of 
these 3 mutations.7 The development of thrombosis is a 

Table 1. Causes of Secondary Thrombocytosis

• Iron deficiency 

• Paraneoplastic syndromes

• Chronic inflammatory conditions 

• Asplenic states

• Chronic infections

• Post-traumatic states

• Acute or chronic blood loss

Sources: Adams BD et al. Emerg Med Clin North Am. 
2009;27(3):459-476; Grieshammer M et al. Dtsch Arztebl. 
2007;104:2341-2346; Tefferi A, Pardanani A. N Engl J Med. 
2019;381(22):2135-2144.4-6

Table 2. World Health Organization Classification of Essential 
Thrombocythemia

Major criteriaa

• Platelet count >450,000/mm3

•  Bone marrow biopsy showing proliferation, mainly of 
the megakaryocytic lineage, with increased numbers of 
enlarged, mature megakaryocytes that have hyperlobulated 
nuclei; no substantial increase or left shift in neutrophil 
granulopoiesis or erythropoiesis

•  Absence of criteria for BCR-ABL1–positive chronic 
myeloid leukemia, polycythemia vera, primary myelofibro-
sis, or other myeloid neoplasms

• JAK2 V617F, CALR, or MPL mutation

Minor criteriona

•  Presence of a clonal marker or evidence of reactive 
thrombocytosis

aA diagnosis requires the presence of all 4 major criteria or the first 3 
major criteria plus the 1 minor criterion.

CALR, calreticulin gene; JAK2, Janus kinase 2 gene; MPL, 
myeloproliferative leukemia virus oncogene. 

Source: Tefferi A, Barbui T. Am J Hematol. 2015;90(2):162-173.10
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develop in these patients.7,20-21 On the other hand, patients 
with CALR mutations tend to have higher platelet counts, 
lower hemoglobin levels, and lower leukocyte counts. 
Men are more commonly affected by these mutations, 
and the risk of thrombosis is lower in this subgroup.22-23

The etiology of ET-related thrombosis is multifacto-
rial, and risk factors include cardiovascular risk factors, a 
previous history of thrombosis, age older than 60 years, 
and hereditary thrombophilia. A summary of the risk 
factors is provided in Table 3.2,6,8,9,24-25 

Clinical Presentation
The clinical course of ET is variable, and patients can 
present with a myriad of symptoms and signs.9 Although 
one-third of patients may be asymptomatic and have a 
benign course of disease, the remaining two-thirds experi-
ence symptoms that may take the form of complications 
or emergencies resulting from microvascular and macro-
vascular occlusions or major hemorrhage.2,7,9,24 In many 
cases, it is the acute onset of complications and emergen-
cies that leads to a diagnosis of this condition. 

Vascular complications are a common manifestation 
of ET and can develop in both the venous and arterial sys-
tems, although the arterial system is 3 times more likely to 
be affected.4,19,24,26-27 Microcirculatory disturbances due to 
small-vessel occlusions can occur in any part of the body 
and negatively affect quality of life. Involvement of the 
central nervous system may lead to headaches, dizziness, 
transient visual disturbances, or even a complete loss of 
vision if the ophthalmic vessels are occluded. Occlusions 
in vessels of the peripheral limbs can result in erythrome-
lalgia, digital ischemia, or peripheral paresthesia.3,24,26-27 
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.28

Large-vessel occlusions, on the other hand, can have 
devastating effects on morbidity and mortality. They 
can occur in several locations. If the coronary arteries 
are occluded, angina or a myocardial infarction may 
develop.15 Acute coronary syndrome occurs in 9% of 
patients with ET.29 Coronary artery thrombosis is the 
main cause of acute myocardial infarction in patients with 
ET. The left anterior descending artery has been reported 
to be the most frequently affected vessel in patients with 
ET.30 Also noted in patients with ET is a high incidence of 
cardiac arrhythmias, mostly atrial fibrillation, which itself 
increases the risk of thrombosis.31 

The occlusion of important vessels supplying the 
brain can result in transient ischemic attacks or an isch-
emic stroke.3,6,11,12,15,22 Although ET is a rare cause of isch-
emic stroke and accounts for fewer than 1% of cases, it is 
important to recognize this condition to prevent recur-
rences.32 In a retrospective study assessing 102 patients 
with ET, a stroke developed in 11 patients. All were on 
antiplatelet therapy or had received cytoreductive therapy, 
and all had cardiovascular risk factors.33 In another ret-
rospective study, 14 patients who had ET with ischemic 
strokes were assessed.33 Of these, 12 had atherosclerotic 
risk factors. Both studies highlighted that cardiovascular 
risk factors augment the risk of stroke in patients with 
preexisting ET. 

Forms of venous thrombosis, such as deep vein 
thrombosis (DVT) and pulmonary embolism (PE), are 
more common in PV than in ET.3 In ET, the cumulative 
rate of venous thrombosis ranges from 1.9% to 3% per 
patient-year, and the prevalence of thrombosis at the time 
of diagnosis ranges between 10% and 29%.14,25 Age older 
than 60 years, previous history of thrombosis, the pres-
ence of a JAK2 mutation, immobilization, surgery, preg-
nancy, and the use of oral contraceptive pills have been 
reported to be risk factors for the development of venous 
thrombosis.34 Venous thrombosis can affect various sites 
in the body. 

Common manifestations of venous thrombosis in 
patients with ET are the same as those in the general 
population and include DVT of the lower extremities. 
DVT can also affect the pulmonary arteries, resulting in 
PE.14 Clinically, a patient with DVT can present with a 
swollen, painful limb, and acute shortness of breath can 
develop in a patient with PE. Another feature of ET is 
the occurrence of venous thrombosis in unusual locations, 
such as the splanchnic system, including the hepatic, por-
tal, splenic, and mesenteric venous systems.7,14,25 A study 
assessing 187 patients with ET reported that 60% of all 
venous events occurred either in an abdominal vein or 

Table 3. Risk Factors for Thrombosis Related to Essential 
Thrombocythemia 

• Leukocytosis (white cell count >11 × 109/L) 

• Previous thromboembolic events

• Age >60 years 

• Cardiovascular risk factors 
 Smoking 
 Hypercholesterolemia 
 Hypertension 
 Diabetes mellitus 

• Hereditary thrombophilia 
 Factor V Leiden 
 Hyperhomocysteinemia
 Antiphospholipid antibodies 
 Prothrombin mutation 

• Molecular marker
 JAK2 mutation
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in a cerebral sinus.35 If the splanchnic venous system is 
involved, Budd-Chiari syndrome may develop and the 
patient may present with signs of portal hypertension (eg, 
ascites, esophageal varices, splenomegaly), which is associ-
ated with high rates of morbidity and mortality.14,25,36 The 
presence of acute neurologic deficits, such as dizziness, 
visual problems, hemiparesis, headaches, and seizures, 
can indicate involvement of a cerebral venous sinus and 
should alert the assessing physician to involvement of the 
central nervous system.34,37

Hemorrhagic events are less common than throm-
botic events in ET.25 Bleeding in ET is typically due to 
acquired VWS and a selective loss of von Willebrand 
factor (VWF) multimers.6,18,19 Acquired VWS should be 
suspected in patients who have ET with severe thrombo-
cytosis and a platelet count higher than 1000 × 109/L, 

and who present with episodes of bleeding or hemor-
rhage.37 VWF is a large multimeric glycoprotein with an 
important role in hemostasis, promoting the initial teth-
ering and adhesion of platelets to sites of vascular injury 
and supporting platelet aggregation.20 Acquired VWS in 
ET is believed to be due to increased binding of VWF to 
platelets and leukocytes, resulting in an increased con-
sumption (and subsequently a depletion) of large mul-
timers.19 VWF function declines with increasing platelet 
counts.22 Clinically, hemorrhagic events can range from 
minor bleeds to fatal major hemorrhage.2 Minor bleeds 
can present in the form of petechiae, gingival bleeding, 
or other mucosal bleeding.4 Although major hemorrhage 
is rare, it can be fatal.2,4,6,7,38 The anatomic sites most 
commonly affected are the gastrointestinal tract and 
the urogenital tract, but intracranial bleeding has been 

Figure. Approach to extreme thrombocytosis. 

FVIII, factor VIII; VWF, von Willebrand factor. 

Extreme Thrombocytosis

Assessments for active bleeding 

1. Petechiae
2. Major hemorrhage 
3. Low hemoglobin level 

1. VWF testing
2. FVIII testing 

Laboratory AssessmentClinical assessment

Cytoreductive therapy 

Plateletpheresis
1. Hydroxyurea
2. Anagrelide  
3. Pegylated interferon alfa 

Pharmaceutical cytoreduction

Maintenance therapy 



80  Clinical Advances in Hematology & Oncology  Volume 21, Issue 2  February 2023

B A B A K H A N L O U  E T  A L 

reported as well.4,6-7,20,38 Patients at risk for major hemor-
rhage include those who have significant thrombocytosis, 
acquired VWS, or previous bleeding events and who 
concomitantly use aspirin.15,38,39

Another concerning complication of ET is transfor-
mation to acute myeloid leukemia (AML), myelodysplas-
tic syndrome, or myelofibrosis (MF).40 Leukemic trans-
formation in ET is rare and has been estimated to occur 
in 0.7% of patients at 10 years and in 2.1% of patients at 
15 years.7 Risk factors for leukemic transformation have 
been reported to be anemia, increased age, platelet count 
higher than 1000 × 109/L, leukocytosis, and previous 
thrombosis.7,40-42 MF, a more common complication of 
ET, is characterized by the development of anemia, pro-
gressive splenomegaly, and increasing marrow fibrosis.21,43 
The risk of the development of post-ET MF increases 
with time and is cumulative.44 Risk factors for transfor-
mation to MF have been reported to be age, anemia, fea-
tures of hypercellularity, and increased reticulin in bone 
marrow.40-42,45,46 In some patients, PV may develop in the 
course of JAK2-mutated ET, characterized by a gradual 
increase in the hematocrit levels and symptoms typical of 
PV, such as aquagenic pruritus, vasomotor disturbances, 
and constitutional symptoms.45

Further frequently reported complications are 
constitutional symptoms that may occur in response 
to microvascular disorders affecting the central nervous 
system. The most common complaints include fatigue, 
numbness, vertigo, night sweats, headaches, bone pain, 
and abdominal pain.47

Diagnosis
The diagnosis of ET is based on the WHO 2016 criteria, 
displayed in Table 2. For a diagnosis of ET, either all 4 
major criteria or the first 3 major criteria plus the 1 minor 
criterion must be fulfilled.1,48  The initial approach to a 
patient who has ET and is presenting with complications 
or an emergency should start with a comprehensive 
medical history and a thorough clinical examination. The 
history should cover cardiovascular risk factors such as 
hypertension, diabetes, smoking, and hyperlipidemia.49 A 
previous history of thromboembolic events and episodes 
of minor and major bleeding should be investigated.49 
In patients with ET, the next step should be a laboratory 
workup (repeated complete blood cell count; metabolic 
panel; measurement of inflammatory markers; iron stud-
ies; measurement of coagulation parameters, VWF, serum 
erythropoietin levels, and ristocetin cofactor activity), 
especially when the platelet count is higher than 1000 × 
109/L.5,49,50 Patients who  have chest pain should be eval-
uated for a myocardial injury with an urgent electrocar-
diogram and measurement of cardiac enzymes. Imaging 
modalities, including computed tomography, are highly 

recommended for patients with neurologic deficits and 
shortness of breath to rule out central nervous system 
pathologies or PE. For patients with hepatomegaly and 
splenomegaly, abdominal ultrasonography or computed 
tomography can evaluate the size of the abdominal 
organs.49 The differential diagnosis of ET includes sec-
ondary and reactive thrombocytosis, prefibrotic MDF, 
PV, and PMF, for which a bone marrow biopsy is helpful. 
Although the detection of JAK2 V617F, CALR, or MPL 
mutations confirms the presence of MPN, their absence 
does not rule it out because 20% of ET cases can be 
triple-negative.51 A fraction of patients with masked PV 
may present with increased thrombocyte counts, mimick-
ing ET.52 Therefore, a bone marrow examination is often 
necessary to make an accurate morphologic diagnosis of 
ET and distinguish it from prefibrotic PMF and PV.51 

Therapy
ET is an indolent disease, and the life expectancy of 
patients with ET does not differ significantly from that 
of the general population.7,53 Because the 15-year survival 
has been reported to be 80% and the 10-year risk of trans-
formation to AML or MF is less than 1%, treating every 
patient with ET is not recommended.1 Current treatment 
in ET aims to prevent thrombotic complications, which 
can occur in 10% to 20% of patients, and to prevent 
episodes of bleeding (Figure).54 Hence, emphasis has been 
placed on identifying those patients who will benefit from 
treatment.8 The International Prognostic Score for Essen-
tial Thrombocytopenia (IPSET) was developed to predict 
the risk of thrombosis, as shown in Table 447,54-58;  this 
scoring system was revised and updated in 2015.57 The 
revision from 2015 (Revised-IPSET) currently recognizes 
4 risk levels in ET: very low, low, intermediate, and high, 
as outlined in Table 5.57 

Table 4. The International Prognostic Score for Essential 
Thrombocytopenia (IPSET)

Clinical characteristics Points

• Age >60 years
• Prior thrombotic event 
•  Cardiovascular risk factors 

(diabetes mellitus, hyperten-
sion, smoking)

• JAK2 mutation

+1
+2
+1

+2

Risk category Score

• Low
• Intermediate
• High 

0-1
2
>3

JAK2, Janus kinase 2 gene. 
Source: Barbui T et al. Blood. 2012;120(26):5128-5133.55
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Although treatment has focused on preventing com-
plications to reduce morbidity and mortality, few data 
are available on the management of complications and 
emergencies and the risks vs the benefits of active therapy 
for ET.59  

Management of Extreme Thrombocytosis
Extreme thrombocytosis has not been clearly defined, 
and platelet counts  higher than 1000 × 109/L are used 
arbitrarily to define it.60,61 Approximately 22% of patients 
who have ET present with extreme thrombocytosis, 
which is associated with an increased risk of bleeding.60,61 
Currently, no consensus has been reached regarding the 
management of patients who have ET with extreme 
thrombocytosis.

Management of Bleeding. The incidence of bleed-
ing has been inconsistent in the literature. It has been 
reported that hemorrhage affects approximately 5% to 
10% of patients with  ET.38,45 Although several risk fac-
tors for bleeding have been identified, they have not been 
solid enough to warrant treatment recommendations.62 
The paradoxical increase in the risk of hemorrhage associ-
ated with extreme thrombocytosis is linked to depletion 
of VWF. The management of major hemorrhage in 
patients with ET has not been evaluated in prospective 
trials, and few data are available to guide the physician. 
Therefore, patients who have ET with extreme thrombo-
cytosis present a clinical dilemma. For patients with active 
bleeding, the primary approach involves hemodynamic 
stabilization. Antiplatelet medication and blood-thinning 
products should be stopped immediately. The choice and 
intensity of cytoreduction depend on the severity of the 
hemorrhagic event.62 When time is not critical, pharma-
cologic cytoreduction may be a suitable option and can 
be achieved with hydroxyurea, anagrelide, or pegylated 
interferon alfa.63,64 However, in patients with severe acute 
bleeding, time is critical, and immediate cytoreduction 

may be needed to prevent further hemorrhage. Measures 
include the use of desmopressin and tranexamic acid, or 
even the transfusion of VWF-containing concentrates in 
cases of life-threatening bleeding.19,63 Plateletpheresis may 
be the only option for rapid platelet count reduction; 
it acts by reducing levels of prothrombotic factor VIII, 
fibrinogen, antithrombin, protein C, and protein S.63,65 
Because plateletpheresis offers only a short-term solu-
tion, the simultaneous administration of cytoreductive 
agents may be indicated.63 Although plateletpheresis is an 
effective method to reduce platelet counts, complications 
are observed in 4% to 5% of cases. The most common 
complications include infections, hypocalcemia, mechan-
ical hemolysis, and allergic reactions.65 Life-threatening 
complications such as cardiac arrhythmias and fatal 
hemorrhages are rare, but patients should be monitored 
for these.65 In patients with nonactive bleeding, the rec-
ommendations of the European LeukemiaNet and the 
British Committee for Standards in Haematology are sim-
ilar.50 Both recommend cytoreductive therapy for patients 
with platelet counts higher than 1500 × 109/L to reduce 
the risk of vascular events and bleeding.50,62 Patients with 
platelet counts higher than 1000 × 109/L should avoid 
aspirin or antiplatelet agents to mitigate the risk of fur-
ther bleeding.62 Although the benefit of cytoreduction to 
prevent thrombosis in low-risk ET is debatable, extreme 
thrombocytosis in the entire risk spectrum of ET is a 
medical emergency and must be considered of the utmost 
clinical importance.61 Other therapies that have been used 
in the past for refractory extreme thrombocytosis include 
chemotherapeutic agents such as busulfan.66 However, 
their use is best restricted to those extreme situations in 
which the previously listed modalities fail to attain a sig-
nificant reduction in platelet counts.

Management of Venous Thrombosis. Although 
most of the literature focuses on the prevention of arterial 
and venous thrombosis, little evidence is available on the 
acute management of venous thrombosis in ET.14,50-52 
The therapeutic approach to the management of venous 
thrombosis in patients with ET is consistent with recom-
mendations for the management of venous thrombosis in 
patients without MPN.25,67 In the acute setting, low-mo-
lecular-weight heparin is preferred over unfractionated 
heparin, mainly because of concerns regarding hepa-
rin-induced thrombocytopenia and a negative effect on 
patients with impaired kidney function.25,67,68 Direct oral 
anticoagulants are potential alternatives and have been 
reported to be safe.25,69-71 

Because of the paucity of data on the duration of 
treatment in patients with ET, recommendations have 
been extrapolated from the general population without 
MPN. The risk of recurrent thrombosis in patients with 
PV or ET has been reported to be approximately 7.6%.72 

Table 5. The Revised International Prognostic Score for 
Essential Thrombocytopenia (Revised IPSET)

Very low risk
No history of thrombosis, age <60 
years, JAK2/MPL unmutated 

Low risk
No history of thrombosis, age <60 
years, JAK2/MPL mutated

Intermediate risk
No history of thrombosis, age >60 
years, JAK2/MPL unmutated

High risk 
History of thrombosis or 
Age >60 years, JAK2/MPL mutated

JAK2, Janus kinase 2 gene; MPL, myeloproliferative leukemia virus 
oncogene. 
Source: Barbui T et al. Blood Cancer J. 2015;5(11):e369.57
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As a result, 3 to 6 months of either direct oral anticoag-
ulants or vitamin K antagonists is recommended, over-
lapping with acute therapy, with a targeted international 
normalized ratio of 2.0 to 3.0. However, individual risk 
for complications of bleeding and recurrence of throm-
botic events must be evaluated regularly.25,67 Data on the 
management of splanchnic venous thrombosis (SVT) in 
patients with ET are scarce. The JAK2 V617F mutation is 
a risk factor for the development of SVT.35 

The complexity of management was demonstrated in 
an audit specifically regarding the strategy of anticoagula-
tion, and a consensus regarding the treatment of SVT in 
MPN is lacking among hematologists.35,71 Combination 
therapy with both anticoagulants and antiplatelet agents is 
considered to be associated with a high risk for bleeding.35 
Although long-term anticoagulation treatment is recom-
mended in SVT because of the high risk of recurrence, an 
individualized risk assessment based on the location and 
extent of the thrombosis, the presence of varices and the 
risk of variceal hemorrhage, and the patient’s prognosis 
is recommended.67,72 Currently, no prospective trials have 
been conducted, and more data are needed to guide the 
management of SVT in patients with ET. 

Management of Arterial Occlusions. ET is known 
to cause both microcirculatory and macrocirculatory 
occlusions. Occlusions of small arteries are more com-
mon.13 Arterial occlusions can affect cerebral, coronary, 
and peripheral arteries.13 These situations are emergencies 
and require immediate treatment. 

The management of an acute myocardial infarction 
includes primary angioplasty, aspiration thrombectomy, 
and stent insertion.29,30,72 Because the risk of stent throm-
bosis is elevated in patients with ET, drug-eluting stents 
are the preferred option.29,72 Platelet function is altered 
in patients with ET, and the effects of aspirin may not 
be sufficient to prevent further thrombotic incidents 
because resistance to aspirin has been reported. Litera-
ture recommends double antiplatelet therapy: aspirin in 
combination with ticlopidine or clopidogrel.29 However, 
double antiplatelet therapy also increases the risk of 
bleeding.  Therefore, careful patient selection is needed 
to ensure that the benefits outweigh the risks.73 The 
role of antithrombotic therapy needs to be further eval-
uated in this patient population.29,30,72 In patients with 
high numbers of thrombocytes and an increased risk of 
VWS, cytoreduction with hydroxyurea is the preferred 
method of preventing further thrombotic incidents.29,72,73 
Although anagrelide is a possible alternative, it is less com-
monly used. Anagrelide is a phosphodiesterase 3 inhibi-
tor with vasodilator and positive inotropic and chrono-
tropic effects, which are less desired in the post–acute 
coronary syndrome setting.29 The therapeutic approach 
should always be coordinated with the cardiologist. Atrial 

arrhythmias are commonly observed in elderly patients 
who have ET with coexisting cardiovascular risk factors, 
and they pose a high risk for thrombosis. No data address 
the management of cardiac arrhythmias in patients with 
ET. Recommendations for the management of cardiac 
arrhythmias in patients with ET were extrapolated from 
the ECLAP study of patients with PV, in whom low-dose 
aspirin was shown to reduce the risk of stroke, myocar-
dial infarction, and death from cardiovascular factors.31,74 
The treatment should be chosen in collaboration with the 
cardiologist and based on the CHA2DS2-VASc (conges-
tive heart failure, hypertension, age ≥75 years [doubled], 
diabetes, stroke [doubled], vascular disease, age 65-74 
years, and sex category [female]) score, but the risks vs 
the benefits of anticoagulation in the elderly population 
should also be considered. 

The management of an ischemic stroke in patients 
with ET follows the same principles used for the general 
population, including general management of the acute 
stroke and secondary prevention. Additionally, cytore-
duction may be indicated for patients with high-risk 
ET.75 As long as the patient is within the revascularization 
time window, thrombolysis or thrombectomy should be 
considered.75 

Currently recommended antiplatelet therapy after an 
ischemic stroke in patients who have ET with high-risk 
features, including age older than 60 years, JAK2 muta-
tion, and cardiovascular risk factors, includes twice-daily 
low-dose aspirin initiated within 24 to 48 hours after 
the onset of the stroke and continued for 3 weeks to 3 
months.75 Before antiplatelet therapy is started, VWS 
should be excluded. For the management of stroke due 
to cerebral venous thrombosis, the recommendations 
include low-dose aspirin once daily in combination with 
anticoagulation. However, the management decision is 
not straightforward because of the increased risk of bleed-
ing, and risks vs benefits should always be considered.75 

Because the risk of arterial thrombosis is increased 
in patients with metabolic syndrome, it is mandatory to 
address cardiovascular risk factors, such as hypertension, 
hyperlipidemia, and diabetes mellitus, to reduce the risk 
of further thromboembolic incidents.49 

Conclusion

The clinical course of ET is variable. Complications and 
emergencies can present in the form of vascular occlusions 
or hemorrhage. Despite extensive research and a better 
understanding of the pathogenesis and etiology of the 
complications associated with ET, limited data are avail-
able on the management of the various complications and 
emergencies. Most recommendations have been extrap-
olated from studies of patients with PV or the general 
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population without MPNs. More research is needed to 
address the management of complications and emergen-
cies in patients with ET, together with a consideration of 
the risks vs benefits of treatment to avoid harm. 
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