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A combination therapy with fludarabine, mitoxantrone and rituximab induces complete immunophenotypical remission in B-cell prolymphocytic leukaemia

HAL is

Dear Editor,

We present here the cases of two patients with B-cell prolymphocytic leukaemia (B-PLL), both expressing a translocation t(8;14)(q24;q32) with rearrangement of cmyc gene found in FISH analysis. A treatment protocol that includes six cycles of Fludarabine and Mitoxantrone followed by four injections of Rituximab allows obtaining complete cytological and immunophenotypical remission.

B-PLL is a rare disease that accounts for less than 2% of chronic lymphatic leukaemia (CLL). The characteristics of the disease include high lymphocytosis, over 4 Gigas/L, with at least 55% cells described as prolymphocytes and splenomegaly. The prolymphocytes are medium-sized cells with prominent, round or oval nuclei and a single, central nucleolus [START_REF] Robak | Current treatment options in prolymphocytic leukaemia[END_REF]. Bone marrow aspirate shows a heavy infiltration by prolymphocytes with a variable degree of residual haematopoiesis. Immunophenotypically, there is a strong expression of the B-cell antigens CD19, CD20, CD21, CD79b and FMC7 and of surface IgM, whereas CD23 is negative and CD5 is variably expressed [START_REF] Robak | Current treatment options in prolymphocytic leukaemia[END_REF].

In cytogenetic studies, the implication of the 14q32 region of the chromosome 14 is found in 50% of the cases [START_REF] Robak | Current treatment options in prolymphocytic leukaemia[END_REF]. Translocation (11;14) is present in 25% of the cases, in particular t(11;14)(q13;q32) with a rearrangement of bcl1 protein. Other partners for the IgH gene of the 14q32 region of chromosome 14 could be genes from the regions 11q23 and 13q14 [START_REF] Robak | Current treatment options in prolymphocytic leukaemia[END_REF]. A translocation (8;14)(q24;q32) typically exists in type 3, B-cell acute lymphoblastic leukaemia and Burkitt lymphomas. This anomaly, which also involves cmyc, was found in only a few cases [START_REF] Kuriakose | Translocations (8;14)(q24;q32) as the sole cytogenetic abnormality in B-cell prolymphocytic leukaemia[END_REF][START_REF] Crisostomo | Complex caryotype including chromosomal translocation (8;14)(q24;q32) in one case with B-cell prolymphocutic leukaemia[END_REF]. B-PLL is not treated when asymptomatic or there are no signs of bone marrow deficiency. Treatment options are various, including combination chemotherapies with alkylating agents or purine nucleoside analogues as monotherapy. Monoclonal antibodies such as Rituximab and Alemtuzumab are also used.

A 63-year-old man was first seen in October 2006 with symptoms of asthenia and dyspnoea. A physical examination revealed a splenomegaly grade 3 and lymphadenopathy. The blood count showed a significant anaemia (Hb 5,4g/dL), thrombocytopenia (108 Gigas/L) and a hyperleukocytosis at 247Gigas/L with 92% abnormal circulating lymphocytes, which presented the typical morphology and phenotype of B-PLL. Genetic studies revealed a complex caryotype (Fig. 1), involving a translocation t(8;14)(q24;q32) with a rearrangement of c-myc, confirmed by fluorescence in situ hybridisation analysis (Fig. 2).

The leukaemia was resistant to initial treatment by Pentostatine and Dexamethasone association and to Burkittlymphoma standard therapy: COPADM (Methotrexate, Doxorubicine, Cyclophosphamid and Vincristin). A third-line treatment by Fludarabine (25mg/sqm D1-D5), Mitoxantrone (12ms/sqm at D1) was introduced, with complete cytological and immunophenotypical remission. At the end of treatment, the splenomegaly was at 1cm and we did not notice any lymphadenopathy. After six cycles of chemotherapy, the patient had a major lymphopenia at 0.03Gigas/L, without any circulating B-cell, and a normal bone marrow aspirate. The remission was consolidated by four weekly cycles of Rituximab (375mg/sqm). The patient is in complete cytological and immunophenotypical remission at 6months.

We followed the case of a 70-year-old woman presenting a hyperleukocytosis (13. analysis found the presence of a complex caryotype with translocation t(8;14)(q24;q32) with a rearrangement of cmyc gene confirmed in FISH analysis (Fig. 3).

Four years after the diagnosis, we decided to treat the patient because of the presence of signs of evolution: lymphocytosis at 85 Gigas/L with 89% B prolymphocytes, signs of medullar failure-anaemia at 11 g/dL and the presence of grade 2 splenomegaly. We used the same association: Fludarabine (25 mg/sqm D1-D5) and Mitoxantrone (12 mg/sqm at D1).

After three cycles of Fludarabine and Mitoxantrone, the patient achieved a complete cytological and immunophenotypical remission (CR). The grade 2 splenomegaly, noticed at the time of diagnosis, disappeared at course 3 of chemotherapy. The monoclonal antibody Rituximab was used as consolidation therapy. The patient is in complete remission at 5 months.

B-PLL is a rare disease that has a more critical prognosis than typical chronic lymphocytic leukaemia. A longer period of static disease occurs less frequently than in CLL. In this article, we described the cases of two patients with very different clinical presentations, one showing a sudden, more aggressive presentation of the disease while the other patient was asymptomatic for years. These findings correspond to an Israeli study that emphasised the heterogeneity of this disease [START_REF] Nguyen-Khac | Burkitt-type acute leukemia in a patient with B-prolymphocytic leukemia: evidence for a common origin[END_REF].

Translocation (8;14)(q24;q32), as found in both of our cases, is frequently found in B-cell acute lymphoblastic leukaemia, Burkitt lymphomas and other non-Hodgkin lymphomas. However, some rare cases of t(8;14)(q24;q32) in B-PLL are reported [START_REF] Kuriakose | Translocations (8;14)(q24;q32) as the sole cytogenetic abnormality in B-cell prolymphocytic leukaemia[END_REF][START_REF] Crisostomo | Complex caryotype including chromosomal translocation (8;14)(q24;q32) in one case with B-cell prolymphocutic leukaemia[END_REF]. One could consider that B-cell PLL typically presents this translocation, associated with splenomegaly and lymphocytosis. The presence of TP53 mutations in B-PLL has a peculiar prognosis; the outcome is marked by a tendency towards high-grade transformation [START_REF] Nguyen-Khac | Burkitt-type acute leukemia in a patient with B-prolymphocytic leukemia: evidence for a common origin[END_REF].

In a multicentric study of 41 patients, Hercher et al. found two groups of patients according to their clinical course: patients who died within the first year after the diagnosis and a second group, patients who had a prolonged survival, without any treatment in some cases. The differences between the two groups were the age of patients and the presence of anemia. They also noticed that the patients with p53 mutations had the worst prognosis [START_REF] Hercher | Groupe Français d'Hématologie Cellulaire-"A multicentric study of 41 cases of B-prolymphocytic leukemia: two evolutive forms[END_REF].

There is no consensus on how to treat this entity, which presents the translocation t(8;14)(q24;q32) of B-PLL. It is considered incurable and is usually not treated when asymptomatic. Combination chemotherapy with alkylating agents (COP, CHOP) allowed promising results in several studies. Nevertheless, CR was achieved in only a few cases [START_REF] Shvidel | B-cell prolymphocytic leukaemia: a survey of 35 patients emphasizing heterogeneity, prognostic factors and evidence for a group with an indolent course[END_REF][START_REF] Taylor | Prolymphocytic leukemia: Treatment with combination chemotherapy to include doxorubicin[END_REF][START_REF] Sibbald | Complete remission in prolymphocytic leukaemia with the combination chemotherapy CHOP[END_REF]. In different studies, the purine nucleoside analogues Fludarabine, Cladribine or Pentostatin, used alone, allowed achieving CR in 0% to 11% of the cases and PR in 11% to 60% [START_REF] Taylor | Prolymphocytic leukemia: Treatment with combination chemotherapy to include doxorubicin[END_REF][START_REF] Montillo | Phase II study of cladribine and cyclophosphamide in patients with chronic lymphocytic leukemia and prolymphocytic leukemia[END_REF]. CR has also been reported with the monoclonal antibodies Alemtuzumab and Rituximab [START_REF] Mourad | Successful treatment of B-cell prolymphocytic leukemia with monoclonal anti-CD20 antibody[END_REF][START_REF] Perz | Level of CD 20-expression and efficacy of rituximab treatment in patients with resistant or relapsing B-cell prolymphocytic leukemia and B-cell chronic lymphocytic leukemia[END_REF][START_REF] Chaar | Complete response to Alemtuzumab in a patient with B prolymphocytic leukaemia[END_REF]. We treated our patients according to a protocol including a combination of a purine analogue: Fludarabine and an anthracendione: Mitoxantrone followed by four consolidating injections of monoclonal antibody: Rituximab. This combination therapy allowed obtaining complete cytological and immunophenotypical remission. The tolerance of the treatment was very good; the patients did not require intercourse hospitalisation.

In this article, we reported about two cases of B-PLL, with very different clinical presentations. The cytogenetic analysis revealed in both cases a rare translocation: t(8;14) (q24;q32). In both cases, we could found, in FISH analysis, the rearrangement of the c-myc gene. The use of a combination chemotherapy including Fludarabine, Mitoxantrone and Rituximab allowed achieving cytological and immunophenotypical remission.

Even if the follow up of the patients is still short, our results encourage further investigations, suggesting that the treatment protocol associating Fludarabine, Mitoxantrone and Rituximab could be an alternative as first-line treatment of this entity.
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 1 Fig. 1 Conventional cytogenetics showing the 49,XY, +der(3)t (3;18)(p11;q11), +der(3)t(3;18) (p11;q11), +7,t(8;14)(q24;q32), der(9)t(1;9)(q22;q34) karyotype in patient 1