Familial Essential Thrombocytemia : 6 cases from a mono-institutional series.
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Key clinical message:Familial essential thrombocythemias are very rare, but their study could be useful to re-evaluate some aspects of the pathogenesis of these pathologies and in particular the role of driver mutations in PH negative myeloproliferative diseases.

Abstract

Essential thrombocythemia is chronic myeloproliferative neoplasia, as defined by WHO in 2016, with the best prognosis. A small percentage of ET cases can be considered Familial ET. In this report we describe 6 cases of Familial ET, evaluating the heterogeneity of the mutational state and the clinical presentation.

Introduction
Essential thrombocythemia (ET) is a chronic myeloproliferative neoplasm, characterized by marked thrombocytosis and significant thrombotic risk. (1) In 2016 the WHO carried out a review on the case definition distinguishing major criteria (platelets> 450X 109 / L, osteomedullary biopsy showing especially expansion of the megakaryocyte line, absence of criteria for the diagnosis of CML, PV, MF, myelodispastic syndrome or other myeloid neoplasia, presence of mutation in JAK2, CALR or MPL) and minor criteria (presence of clonal markers and absence of evidence of reactive thrombocytosis) According to this review, the diagnosis of ET requires the 4 major criteria or 3 major criteria and one minor criterion. (2) Essential thrombocythemia is a relatively rare disease, recently an incidence has been reported in the USA of 1.1 -2.0 cases per 100,000 inhabitants per year and a prevalence of 24-58 cases per 100,000 inhabitants. Compared to polycythemia vera and myelofibrosis, it has a better prognosis with a median survival of 13-23 years. (3) In 50-60% of patients with ET the Jak2 mutation V617F is present, in 15-30% the Carl mutation and in 1-5% the MPL mutation. Patients who do not have any of these driver mutations are defined as “Triple negative” (4). When multiple cases of MPN are present in the same family group, these are called Familial cases, A study of 11,000 cases of MPN with 25,000 first degree relatives found that they have a 5-7 times greater risk of developing MPN ( 5) Some studies evaluate the frequency of familial MPN at 5%, other authors believe that the prevalence may be underestimated and evaluate it at 7.6%. (6) In this article we wanted to report the characteristics of 6 cases of familial essential thrombocythemia identified among the patients followed at our institution.
Case 1
Patient A 
A 52.2 year old male patient with hypertension and dyslipidemia, the diagnosis was made in 2002 through a bone medullary biopsy, he reported myocardial infarction in 2001 and showed RBC. 4,820,000 / mmc, HGB 14.9 g / dl, PLT 720,000 / mmc, WBC 10,700 / mmc. Absence of splenomegaly, then therapy with hydroxyurea and cardioaspirin began. Subsequently in 2014 a search for mutation was performed for JAK2, CALR and MPL which were absent. Negative search for BCR-ABL transcript. new bone marrow biopsy (2017) confirmed the diagnosis of ET according to WHO 2016. The previous myocardial infarction places the patient at high risk according to the revised IPSET, (7). The patient is currently in good health and continues the therapy with hydroxyurea and cardioaspirin
Patient B
66.9-year-old male patient, brother of patient A, came to our observation in 2019 following recurrence of platelets. He reports arterial hypertension, dyslipidemia and myocardial infarction in 2016.Investigations performed at the time of diagnosis showed RBC 4850000 / mmc, HGB 13.9 g / dl, PLT 534000 / mmc, WBC 10690 / mmc. Presence of JAK2 mutation V617F with burden 39.1%, osteomedullary biopsy confirmed the diagnosis of ET according to who 2016.The patient is classified according to the revised IPSET in High risk and started therapy with hydroxyurea and cardioaspirin. In good health and continues the therapy.
 Case 2
Patient  C 
A 39.6-year-old woman came to our observation for the first time in 2010 following an occasional finding of  platelets. The  patient  did  not  report  any  pathologies  and  appeared  in  good  health conditions, no  splenomegaly .  The investigations  performed  showed  the  presence  of  a V617F mutation of Jak2 with 28% burden, RBC 4.400.000 / mmc, HGB  13.1 g / dl, PLT 827.000 / mmc, WBC 7.900 / mmc. According to the revised IPSET the patient was classified as low Risk. Follow-up continues and appears healthy.


Patient D
37.8-year-old male, brother of patient C (with a father in common and a different mother), came to our observation for the first time in 2016 due to the occasional finding of platelets. Objective examination does not show significant signs, RBC is highlighted 4940.000 / mmc, HGB 15.6 g / dl, PLT 933.000 / mmc, WBC. 5720 the search for driver mutation shows positivity to the mutation of exon 9 of calreticulin type 2 like. The diagnosis of ET is made after performing a bone marrow biopsy and according to the staging for thrombotic risk (revised IPSET) it is classified with very low risk. The patient does not take therapy and continues the observation in our clinic, continues to appear in good health.
Case 3 
Patient  E
38.8-year-old woman presented with obesity and dyslipidemia, she came to our observation for finding platelets in 2007. On that occasion RBC 4260.000, HGB 13.6 g/dl,  PLT 701.000, WBC 9280, the search for the V617F mutation of JAK2 was negative, and the diagnosis of ET was performed by bone marrow biopsy. In the presence of cardiovascular risk factors, therapy with cardioaspirin 100 mg / day was recommended. Subsequently in 2016 a mutation search was performed for CALR and MPL who were absent, the BCR-ABL transcript search was also absent. According to the classification for thrombotic risk revised IPSET, the patient was classified as very low Risk. Currently she is in good health and continues the anti-aggregating therapy.
Patient  F
44.9-year-old female sister of patient E ,came to our observation for mild leukocytosis and platelet disease in 2018.Reports lower limb DVT episode in 2013 treated with low molecular weight heparin, hypertension in drug therapy, dyslipidemia and obesity. It showed RBC 4650,000 / mmc, HGB 16.4 g / dl, PLT 525,000 / mmc, WBC. 17.600 / mmc.  Results negative for JAK2 mutations, CALR and MPL, BCR-ABL transcript search negative .The diagnosis of ET was performed by osteromedullary biopsy in accordance with the 2016 WHO review. The episode of DVT prior to diagnosis was recommended therapy with hydroxyurea and cardioaspirin which the patient was taking with benefit.
Discussion and concclusion
Although the identification of the driver mutations in JAK2, CALR and MPL, contributed significantly to the understanding of the molecular basis of MPN, many aspects still need to be clarified. The consideration that the same mutation can be put
in relation to three different diseases (ET, PV, MF) arouses the plausible suspicion that other mechanisms may contribute to determining the phenotypic aspects of the pathologies. Several authors have hypothesized that the underlying germline may predispose to the acquisition of oncogenic mutations. (8 ) In this regard Harutyunyan, AS et al report the presence of the three different driver mutations in 3 subjects belonging to the same family (9). In fact, the role of some germilin variants had already been reported. In particular, the JAK2 "GGCC" haplotype seems to significantly increase the risk to develop a mutated MPN JAK2. (10) The same function seems to be performed by the germline variant in telomerase reverse tanscriptase (TERT) (11,12)
Finally, in support of what has been reported so far, it is reported that in the Jak2 mutated mice, the phenotypic manifestations are related to the mouse strain used, in fact balb / c mice show marked leukocytosis and splenomegaly and medullary fibrosis compared to mice identified as C57B1 / 6 . (13.14).
Of note, there does not appear to be any differences in clinical manifestation and prognosis between patients with sporadic and MPN and those with Familial MPN. (15)
The cases of ET reported by us despite all presenting the same pathology, confirmed by the histological examination, show extreme variability from the point of view of the presence of driver mutations, confirming what was reported by the various authors cited in this report. Our series represent only 2.6% of patients with ET. Almost all authors agree that the cases of familial MPN are underestimated. However, it does not appear useful from the point of view of cost-benefit ratio, to subject the relatives of patients with familial ET to molecular and histological screening, on the contrary, in our opinion it appears useful to perform a simple and inexpensive blood count; this practice could select patients with suspicious myeloproliferative pathology to be initiated then for complete screening.
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