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“Chronic Myeloproliferative Disorders “:
the four classical entities of MPN in adult patients
(first described by Dameshek in 1951)
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Distribution of the different types of driver mutations
in adult patients with PV, ET or PMF
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Additional somatic gene mutations are possible:
TET2, ASXL1, EZH2, IDH1/2, DMT3A, SF3B1, SRSF2,
U2AF1, ZRSR2, TP53 and others

First observations in young patients with
Polycythaemia vera (n=58)

Prozent Überleben

Cause of death
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Probability of survival 70 % after 15 years
Najean et al, Br J Haematol 1987

First observations in young patients with
Essential Thrombocythemia
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Relevant observations:
Almost very high platelet counts, often symptomatic, severe complications not rare:
bleeding, myocardial infarction, abdominal and cerebral thromboses

Conclusions from the early publications (80-ties and 90-ties):
Only small numbers of published cases available.
The incidence of MPN in young patients was assed to be low.
Good long-term outcome in young patients.
Remarkably severe complications (vascular complications, severe bleeding,
thromboses in “atypical” sites).
In ET often associated with excessive thrombocytosis and
in PMF with bone marrow hypercellularity and prominent splenomegaly.

Data of larger patients’ cohorts were not published before 2018:
• Szuber et al, Am J Hematol 2018;93:1474–1484 (retrospective)
Myeloproliferative neoplasms in the young: Mayo Clinic experience
with 361 patients age 40 years or younger
•

Boddu et al, Ann Hematol 2018;97:109-121 (retrospective)
Patient characteristic s and outcomes in adolescents and young adults
16-39 years) with classical Philadelphia chromosome-negative
yeloproliferative neoplasms (n=185).

•

Ianotto et al, Haematologica 2019;104:1580-1588 (systematic review)
Characteristics and outcomes of 396 patients with essential
thrombocythemia or polycythemia vera diagnosed before 20 years of age

• Ianotto et al, oral presentation at EHA 2019 (registry data, retrospective)
Myeloproliferative neoplasms in patients below 25 years-old at diagnosis:
A retrospective cooperative work from the ESH-SWG MPN group (n=376).

Myeloproliferative neoplasms in the young:
Mayo Clinic experience with 361 patients age 40 years or
younger (compared with older patients)
• Between 1967 und 2017, 361 MPN patients ≤ 40 years (18-40)
(12% of totally 3023 MPN patients)
• ET: n = 219; 61%
• PV: n = 79; 22%
• PMF: n = 63; 17%
• Both age groups were compared. In the younger patients:
• Low risk disease more frequent (P < 0,001)
• Female preponderance in ET (P = 0,04)
• Lower incidence of arterial events overall (P < 0,001)
• Higher incidence of venous thrombosis in PV (P = 0,01)
Szuber et al. Am J Hematol 2018

Myeloproliferative neoplasms in the young: Mayo Clinic
experience with 361 patients age 40 years or younger
• Younger patients were more likely to express biological low risk factors
• CALR mutations in ET and PMF
• normal karyotype in PV and PMF
• and lower incidence of high molecular risk mutations in PMF
• Leukemic transformations: 2% (ET), 4% (PV), und 10% (PMF)
• Fibrotic progression:

16% (ET) - 22% (PV) – ↑ compared to
adults (because of longer survival)

• Median survival:

ET: 35 years , PV: 37 years, PMF: 20 years
Szuber et al. Am J Hematol 2018

Myeloproliferative neoplasms in the young: Mayo Clinic experience with 361 patients age 40 years or younger

Szuber et al. Am J Hematol 2018

Myeloproliferative Neoplasms in young patients
Most important results:
Young MPN patients comprise a different disease subset
compared to adults:
This is defined by an attenuated-risk cytogenetic and
mutational profile and longer survival.
This requires assertion during patient counseling.

Szuber et al. Am J Hematol 2018
Boddu et al. Ann Hematol 2018

Myeloproliferative neoplasms in patients below 25
years-old at diagnosis: A retrospective cooperative
work from the ESH-SWG MPN group.
JC Ianotto, JJ Kiladjian, M Sobas, P Sadjadian, LY Shih, D Krochmalczyk, M
Bieniaszewska, I Seferynska, A Armatys, MF McMullin, A Spalek, J Waclaw, L Legros, K
Lewandowski, J Samuelsson, M Zdrenghea, P Cony-Makhoul, AA Blanco, A Angola
Figueras, M Lauermannova, MS Noya, M Skowronek, Y Beauverd, J Czyż, C James, A
Szmigielska-Kaplon, M Wondergem, J Gora Tybor, R Kusec, K Laribi, A Masternak, M
Stepniewski, JL Demory, K Le Du, JJ Michiels, S Zweegman, C Besses Raebel, S Giraudier,
M Griesshammer and CN Harrison.
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JC Ianotto, EHA Amsterdam,
16/06/2019

Myeloproliferative neoplasms in patients below 25 yearsold at diagnosis (ESH-SWG MPN group)
Details of results:
• Number of patients: 376
• Female: 74.2%
• Median age at diagnosis:
20.4 years (0.2-25)
• ET (71%) - PV (18%)
• PMF/PreMF & MPNu (11%)
Ianotto et al. EHA 2019

MPN in patients below 25 years-old at diagnosis: A retrospective
cooperative work from the ESH-SWG MPN group

• Circumstances of diagnosis:
– Systematic blood count (41.4%)
– Symptoms (37.4%)
– Thromboses (10.6%)

Hyperviscosity = 35.4%
Fatigue = 16.2%
Microvascular symptoms = 9.4%
Aquagenic pruritus = 5.7%
Constitutional symptoms = 5.3%
Palpable splenomegaly = 19.8%

– Pregnancies (10.6%)
•
•

PV patients seem to be the most symptomatic
Applying the classical risk stratification (age,
thrombosis) most cases were ‘low risk’
Ianotto et al. EHA 2019

Driver‘ Mutations at Diagnosis

•
•

Similar pattern compared to adults
Triple negative ET more frequent in young patients
(and more frequent in children than in AYA)
Ianotto et al. EHA 2019

Driver mutations and incidence of additionally mutated genes in MPN subtypes
- Focus on young patients and triple negativity -

Grinfeld et al,
N Engl J Med
2018;379:1416-1430

MPN in patients below 25 years-old at diagnosis: A retrospective
cooperative work from the ESH-SWG MPN group
- Antithrombotic Therapy -

Other therapy

Vitamin K antagonists

Low dose ASA

Ianotto et al. EHA 2019

Cytoreductive drugs
First line in PV patients

First line in ET patients
Interferon

39.6%
Interferon

52.1%
Hydroxycarbamid

3.4%

17.3%
32.4%
Anagrelide

Hydroxycarbamid

49.7%

Anagrelide

Cytoreductive therapies:
• No treatment: 120/375 (32%)
• First line : 255/375 (68%) (this is more than expected in low risk patients)
• Second line : 137/255 (53.7%)

MPN in patients below 25 years-old at diagnosis:
A retrospective cooperative work from the ESH-SWG MPN group
Vascular events:
• Thromboses: 11.7% (44/376)
• Venous thromboses: 67.3%
• Recurrence of thromboses: 31.1%
• Hemorrhages: 9.6%

=> Venous thromboses: 67.3%, most of them atypical!

Ianotto et al. EHA 2019

Overall Survival

Probability of survival

retrospective cooperative work from the ESH-SWG MPN group

Years from diagnosis

5 deaths (1,3%):

1 AML
1 intra-cranial hemorrhage
1 GVHD

1 Liver insufficiency
1 no information

Ianotto et al. EHA 2019

Summary
• Incidence of MPN in younger patients seems to be low (~10%“ of all
MPNs, most frequently ET and female gender).
• Entities of the WHO classification in children and adolescents are often
not applicable (recommendation: restriction to the term „MPN“ only ).
• Frequently low risk disease (age, thrombosis-rate, attenuated cytogenetic
and molecular risk profile).
• In general, good survival prognosis of young patients with MPN (rate of
transformation 9.9% at 20 years, most frequently to myelofibrosis).
• Relatively high rate of venous thrombotic complications, often atypically
localized.
• These characteristics of MPN in younger age should be considered during
individual patient counseling.

