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Abstract
BackgroundAccumulation of genetic aberrations in MDS is closely associated with progression to AML. FLT3-ITD is commonly found in AML and less frequently in MDS. FLT3-ITD in MDS is associated with a high risk of transformation to AML. Recently, significant interaction of NPM1 and FLT3-ITD was described in AML. This study was conducted to investigate the incidence and prognostic role of FLT3-ITD and NPM1 mutations (NPM1mt) on paired samples at diagnosis of MDS and AML.

MethodsPatients who were diagnosed as MDS transforming to AML were included. FLT3-ITD was detected by PCR, and NPM1mt was confirmed by direct sequencing after screening for NPM by immunohistochemistry.

ResultsAML developed in 12.0% (43/357) of MDS patients. FLT3-ITD was detected in none of MDS and 14.7% (5/34) of AML. NPM1mt was detected in 2.4% (1/41) of MDS and 11.6% (5/43) of AML. One patient with type B NPM1mt at MDS transformed to type A NPM1mt at AML. FLT3-ITD positive AML showed a tendency of shorter survival and a significantly longer time to achieve complete remission than FLT3-ITD negative AML (P=0.007). Normal karyotype AML with FLT3-ITD showed shorter overall survival than that group of AML without FLT3-ITD (P=0.017).

ConclusionsMDS patients acquired FLT3-ITD during AML transformation, and FLT3-ITD positive AML, especially that with normal karyotype, predicted a poor outcome. NPM1mt was identified in both MDS and AML. NPM1mt was rarely found in MDS patients, and mostly was acquired after AML transformation. Clonal evolution of NPM1mt subtype was found in one patient during acute transformation.
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[image: Figure F1 ]Figure 1


  Results of NPMc+ and NPM1 exon 12 type B mutation in a patient with AML M2 transformed from RAEB1. (A) Some dysplastic cells show cytoplasmic expression with blurring margination for NPM. (B) Type B mutation of NPM1 with CATG insertion (GenBank Accession No. AY740635) was confirmed by sequencing.
  Abbreviations: See Tables 1 and 3.
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  Kaplan-Meier survival curves. MDS patients with FLT3-ITD (N=5, straight line) or without FLT3-ITD (N=29, dotted line) at AML transformation
  Abbreviations: See Table 1.
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  Characteristics of different subtypes of MDS patients according to WHO classification

Abbreviations: RA, refractory anemia; RCMD, refractory cytopenia with multilneage dysplasia; RAEB, refractory anemia with excess blasts; WBC, white blood cell; PB, peripheral blood; BM, bone marrow; IPSS, international prognostic scoring system.
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  Results of chromosomal analysis in patients with paired samples at MDS and AML stages

*In 1995, initial MDS had been diagnosed and hematopoietic stem cell transplanted. After 8 years, AML transformation was confirmed.
Abbreviations: M, male; F, female; NT, not tested; Others, See Table 1.
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  Results of immunohistochemistry for NPM and sequencing for exon 12 of NPM1

Abbreviations: IHC, immunohistochemistry; NPM, nucleophosmin; NPMc+, positive for cytoplasmic NPM; NPMc-, negative for cytoplasmic NPM; Others, See Tables 1 and 2.
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  Characteristics of patients with FLT3-ITD at AML transformation

Abbreviations: FLT3-ITD, Fms-like tyrosine kinase 3 internal tandem duplication; mon, month; Others, See Table 1.
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  Relationship between FLT3-ITD results at AML transformation and clinical characteristics.

*Values represent median (25-75 percentile), P value calculated by Mann-Whitney U-test, †P value calculated by Fisher's exact test, ‡Values are defined by duration from CR to relapse or death.
Abbreviations: CR, complete remission; others, See Table 1.
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