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Dear Editor, Myeloid neoplasias are characterized by extensive epigenetic aberrations, namely aberrant promoter hypermethylation [START_REF] Boultwood | Gene silencing by DNA methylation in haematological malignancies[END_REF]. Therefore, several different treatment regiments have been developed which aim at the reversion of aberrant DNA methylation in patients with MDS or acute myeloid leukaemia [START_REF] Griffiths | DNA methyltransferase and histone deacetylase inhibitors in the treatment of myelodysplastic syndromes[END_REF].

Raj et al. [START_REF] Raj | CDKN2B methylation status and isolated chromosome 7 abnormalities predict responses to treatment with 5-azacytidine[END_REF] recently reported that MDS patients with a high methylation level of the p15 INK4b gene did not respond to demethylation therapy using azacitidine. Accordingly, they suggested a threshold of >24% methylation of the p15 INK4b gene and absence of p15 INK4b mRNA expression for consideration of alternative dosing or combination therapy.

Here, we present a patient with secondary AML with high p15 INK4 gene methylation and also high global DNA methylation level who responded very well to four courses of decitabine, an azacitidine analogue that also irreversibly inhibits DNA methyltransferase activity.

A 60-year-old Caucasian male was transferred to our department for further evaluation and therapy of transfusion-dependent pancytopenia and infectious complications. Two months earlier, the patient was diagnosed with MDS in another hospital. On admission, the patient had dyspnoea and was febrile (39.5°C). Lung auscultation revealed crackles bilaterally and chest X-ray was consistent with a bilateral pneumonia. He also had epistaxis, mucosal and gastrointestinal bleeding. Blood counts showed marked pancytopenia: WBC 2.8 × 10 9 /l (ANC 1.6 × 10 9 /l, 3% blasts), haemoglobin 5.3 g/dl, platelets 3×10 9 /l. Bone marrow evaluation revealed a secondary acute myeloid leukaemia with 50% blasts. Cytogenetic analysis showed a complex karyotype including monosomy 7: 41-45, XY, del (3)(p14), del(4)(q2?6), -5, -7, add(15)(q2?6), +mar, +1 [cp9]/46, XY [7].

The pneumonia was treated empirically with antibiotics and antifungals and the patient received transfusions for severe anaemia and thrombocytopenia. The patient was not considered eligible for intensive chemotherapy and therefore treatment with decitabine was started after clinical improvement of the pneumonia. Treatment consisted of the standard decitabine regimen (15 mg/qm TID i.v. for 3 days) and was well tolerated. After the first course of decitabine the patient achieved a complete remission with less than 5% blasts in the bone marrow and normalized peripheral cell counts (WBC 6,6×10 9 /l with ANC 3,8×10 9 /l and no blasts, haemoglobin 10,2 g/dl, platelets 175×10 9 /l). The cytogenetic examination after two decitabine courses revealed a normal karyotype without evidence of the former monosomy 7.

The upper panel in Fig. 1 shows how the platelet count and haemoglobin reach normal values after therapy. This was paralleled by a decrease in global DNA methylation and in p15 INK4 gene methylation (Fig. 1, lower panel). As a surrogate marker for the global DNA methylation level, the methylation status of LINE-1 sequences was measured quantitatively by Pyrosequencing™. A decrease in LINE-1 methylation from 78.5% to 66% (after the fourth cycle) means that the global DNA methylation is reduced by approximately 16%, affecting the chromatin structure of thousands of loci. Hypermethylation of the tumour suppressor gene p15 INK4b vanished completely during remission and haematological improvement. This was accompanied by an increase in p15 INK4b mRNA expression as measured by quantitative real-time RT-PCR (see Fig. 1, lower panel).

Eight months after initiation of decitabine treatment (3 months after the last decitabine course) a relapse was diagnosed. The patient received intensive reinduction chemotherapy with mitoxantrone (12 mg/m 2 day 1 and 2), topotecan (1.5 mg/m 2 day 3 until day 7) and cytarabine (1,000 mg/m 2 day 3 until day 7). After achieving partial remission, he underwent allogeneic transplantation from a matched unrelated donor (4 months after the last decitabine course). The conditioning was performed as follows: day -16 until day -12: clofarabine (30 mg/m 2 ) and cytarabine (1,000 mg/m 2) ; day -4: total body irradiation with 4 Gy; day -3 and -2: cyclophosphamide (60 mg/kg), and day -3 until day -1: rabbit antithymocyte globulin (20 mg/kg); ciclosporine and mycophenolate mofetil were given for GvHD prophylaxis. Thirteen months after allogeneic transplantation, the patient is alive and in remission with chronic GvHD after receiving donor lymphocyte infusions for progressive mixed chimerism 4 months after transplantation.

These results indicate that inclusion or exclusion criteria based on quantitative methylation analyses have to be questioned. In contrast to the suggestions made by Raj et al. [START_REF] Brakensiek | Quantitative high-resolution CpG Island Mapping with Pyrose-quencing™ reveals disease-specific methylation patterns of the CDKN2B gene in myelodysplastic syndrome and myeloid leukemia[END_REF], one could argue that higher methylation levels at the beginning of the treatment with demethylating agents might predict a favourable response, at least in patients with secondary leukaemia. Another patient treated in the same manner in our institution but not responding at all to the decitabine treatment, had a comparable LINE-1 methylation level at the start of therapy but a much lower p15 INK4b gene methylation. Both LINE-1 and p15 INK4b methylation increased during the ineffective therapy (data not shown).

Clinically fit patients that achieve a complete remission with decitabine treatment should be considered for allogeneic stem cell transplantation. Currently, it cannot be decided with certainty whether eligibility of MDS and AML patients for epigenetic therapy should be based on quantification of gene methylation. Further studies are definitely needed in this field. For measurement of LINE-1 methylation level by Pyrosequencing™, the LINE-1 primer set was purchased from Biotage (Uppsala, Sweden) and the analysis was performed following the protocol provided. p15 INK4 gene methylation was determined essentially as described [START_REF] Brakensiek | Quantitative high-resolution CpG Island Mapping with Pyrose-quencing™ reveals disease-specific methylation patterns of the CDKN2B gene in myelodysplastic syndrome and myeloid leukemia[END_REF]. Quantification of p15 INK4b mRNA using real-time RT-PCR was performed essentially as described [START_REF] Tessema | Aberrant methylation and impaired expression of the p15(INK4b) cell cycle regulatory gene in chronic myelomonocytic leukemia (CMML)[END_REF]. For relative quantification the expression level in the first biopsy was set equal to one

Fig. 1

 1 Fig.1The upper panel shows the increase in platelet count and haemoglobin value as indicators for haematological improvement during decitabine therapy. The lower panel shows the decrease in global (LINE-1) and gene-specific (p15 INK4b ) DNA methylation and the concomitant up-regulation of the p15 INK4b gene mRNA expression during decitabine therapy. For measurement of LINE-1 methylation level by Pyrosequencing™, the LINE-1 primer set was purchased from Biotage (Uppsala, Sweden) and the analysis was performed following the protocol provided. p15 INK4 gene methylation was determined essentially as described[START_REF] Brakensiek | Quantitative high-resolution CpG Island Mapping with Pyrose-quencing™ reveals disease-specific methylation patterns of the CDKN2B gene in myelodysplastic syndrome and myeloid leukemia[END_REF]. Quantification of p15 INK4b mRNA using real-time RT-PCR was performed essentially as described[START_REF] Tessema | Aberrant methylation and impaired expression of the p15(INK4b) cell cycle regulatory gene in chronic myelomonocytic leukemia (CMML)[END_REF]. For relative quantification the expression level in the first biopsy was set equal to one
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