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This disorder is characterized by stem cell-derived clonal myeloproliferation with 

mutually exclusive JAK2, CALR and MPL (driver) mutations. 

Essential Thrombocythemia



The majority of patients with ET express the JAK2 V617F mutation (~ 60%) , whereas the remainder harbor the 
mutations in CALR (~ 20%) or MPL (~ 3%) or none of the three driver mutations (10 to 20% are triple-negative)
(Tefferi A, Pardanani A., JAMA Oncol 2015)
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In a retrospective study involving 1076 ET pts (Szuber N. et al., Mayo Clin Proc 2019):

- The incidence of Essential Thrombocythemia was estimated at:                                                                    

1.2 to 3.0 per 100,000 population per year.

- Median age at diagnosis was 58 years (range, 18 to 96), 67% were women;

- Palpable splenomegaly was present in 17%, and the median platelet count was 876.000/mmc 

(range, 451.000 to 3.460.000/mmc);

- Leukocytosis was documented in 26% of patients, and an abnormal karyotype was detected in 9%; 

- A history of thrombosis at or before diagnosis was present in 21% (arterial 13%, venous 8%)

Essential Thrombocythemia: principal clinical-laboratoristic details



Thrombosis

In the the Mayo Clinic  experience:

• During a median follow-up of 9.9 years, 15% of the patients had arterial thrombosis and        

8% had venous thrombosis. 

These findings were similar to those described in 891 patients with

ET as defined by the WHO criteria (Barbui T et al. Blood 2012).

Szuber N. et al., Mayo Clin Proc 2019; Barbui T. et al., Blood 2012; Finazzi G. et Al, Leukemia 2012

Haemorrages

• Major bleeding (most commonly gastrointestinal) was observed in 4% at or before diagnosis 

and in 6% during followup;

• Predictors of bleeding included previous hemorrhage and aspirin use. 

• Bleeding in patients with ET is in some cases associated with acquired von Willebrand’s disease, 

which results from a selective loss of large von Willebrand’s factor multimers.

(median follow-up from the time of diagnosis was 6.2 years (range, 0 to 27.0)

ET: clinical outcome 1



Essential Thrombocythemia:  clinical outcome 2

After a median follow-up of 10 years (with some patients followed for up to 47

years):

• Death had occurred in 43%, 

• Leukemic transformations in 4%, 

• Myelofibrosis in 13%, 

• New thrombosis in 21%,

• The median overall survival was 18 years (26.7 years among patients with a low risk 

of thrombosis), 

• A significantly shorter survival rate than that of age- and sex-matched controls from 

the general population.

(Szuber N. et al., Mayo Clin Proc 2019)



TE is burdened by a rate of thrombotic events ranging from 0.44 to 2.36 %/pts-yr
(ranging from very Low to High risk categories).

Patients with TE can be stratified according to IPSET or revised IPSET –thrombosis 
classification, into 3 or 4 risk categories respectively:

Age ≥ 60 

Age ≥ 60 + JAK2+ 

History of 
thrombosis



Haider M et al. AJH 2016

• “The major limitation of the current and previous relevant studies is the fact that they are all retrospective and that patients were 

not treated in a uniform fashion. This confounds accurate assessment of risk factors”.

• “In addition, because of sample size for informative cases, we lumped together both arterial and venous thrombosis, which might 

not be scientifically sound”. 

• “Future studies would benefit from a prospective study design that considers arterial and venous thrombosis

separately.” 

• The revised IPSET-thrombosis needs confirmation in prospective studies, especially after risk-adapted therapy will be uniformed

Conventional
scoringIPSET scoreRevised IPSET score



De Stefano V. et al. 
Haematologica 2008

• 259/1988  (13%) ET pts, with a history of thrombosis (68% arterial) showed recurrent thrombosis

• Overall incidence of recurrences was 5.9% pt-yrs in <60yrs and 8.9% pt-yrs in >60yrs

• Age >60yrs as main risk factor for recurrence, in particular in pts with cerebrovascular disease and venous

thromboembolism.

• Leukocytosis significantly impacted (3.5 fold increasing) on thrombotic risk of younger pts

• Thrombophilia was found to be associated with higher risk of recurrence

• Cytoreductive treatment halves the incidence of re-thrombosis in patients with PV or ET, notably in those 

with first arterial thrombosis, particularly in patients with acute coronary syndrome. 

• The protection offered by cytoreduction and long-term treatment with oral anticoagulants are effective in 

patients with first venous thromboembolism. 

• Antiplatelet treatment reduces the risk of recurrence in patients with cerebrovascular disease but also in 

those with venous thromboembolism.

• The substantial equivalence in efficacy and safety of secondary antithrombotic prophylaxis with either 

antiplatelet agents or oral anticoagulants in patients with venous thromboembolism calls for prospective 

randomized trials specifically designed to investigate the optimal treatment in this setting.





Tefferi A. et al. BJH 2019

Overall (A), leukaemia-free (B) and myelofibrosis-
free (C) survival among 270 molecularly-annotated 
Mayo Clinic patients with ET, stratified by the 
presence or absence of “adverse” mutations   
(SRSF2, SF3B1, U2AF1 and TP53).



Tefferi A. et al. BJH 2019

0-1 points
2-5 points

≥6 points

MIPSS-ET derived from Mayo Clinic and Florence University cohorts, was based on four risk factors: 
presence of adverse mutations (SRSF2, SF3B1, U2AF1 and TP53) (two points); age >60 years (four 
points); male sex (one point) and  Leukocyte count ≥11x109/L (one point).



ET treatment…..what drugs…..how
to use them?

Aspirin Hydroxyurea

Anagrelide

Peg-IFN alfa-2a

Ruxolitinib

Imetelstat

Bomedemstat (Imago)

Pelabresib

Vorinostat

Navitoclax

…..

• The main objective is to prevent the thrombo-haemorrhagic complications

1) Increased thromboxane A2 (TXA2) biosynthesis has been 

reported in patients with ET

2) In ET the accelerated formation

and release of platelets with unacetylated COX-1 and/or 

COX-2 could impair inhibition and hasten

the recovery of TXA2-dependent platelet function during 

the 24-hour aspirin-dosing interval.

3) Incomplete inhibition of platelet TXA2 bio-

synthesis by a standard aspirin regimen in ≥80% of 

patients with ET.

Patrono C et al. Blood 2013; Dragani A et al. Blood 2010; Giaretta A. et 

al. Clin Pharmaol Ther 2017; Dillinger JG et al. Thromb Res 2012; 

Pascale S et al. Blood 2012; Rocca B et al. Blood 2020.



Piastrinosi, trattamento citoriduttivo e 
impatto clinico nella TE

Cortelazzo S, Finazzi G, Ruggeri M, et al. N Eng J Med 1995;332:1132-1136 

PLT mantenute 
stabilmente <600x109/L

HR pts, ( >60aa e/o 
precedente trombotico, con 
plt<1500x109L) 



Gisslinger H. et al. Blood 
2013

Noninferiority of anagrelide in comparison with hydroxyurea in WHO-ET, a phase 3 trial



Tefferi A.&Pardanani a., NEJM 2019

Revised-IPSET score 2015

IPSET score 2012



Tefferi &Barbui, AJH 2020
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