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In the era of molecular and genomic testing diagnosis of acute leukemia relies on both traditional and modern methods. Integration of current knowledge in the classification criteria has led to a broader spectrum of categories, some of them regarded as provisional entities, others debated in regard of their prognostic significance and the validity of diagnostic criteria. 
Morphology remains the cornerstone of diagnosis and may sometimes contribute to recommendations for further testing. Given the multitude of tests required for a complete characterization of each case, a rational approach to the diagnostic algorithm is needed.

The general part consists of three chapters addressing issues regarding the current role of morphology, immunophenotyping and genetics in acute myeloid leukemia (AML), technical aspects, applications and perspectives of these techniques. Special parts of each chapter are dedicated to highlight the possible correlations between informations offered at diagnosis by these techniques. 

The first study assesses correlations between morphology and immunophenotypinq for a group of 53 patients. Results showed a positive correlation of blast percentage between the two techniques, but with a high dispersion of results, while degree of concordance for myeloperoxidase determined by cytochemistry and flowcytometric immunophenotyping was poor. The most frequent encountered phenotype was CD33+, CD34+, C117+, CD13+ (22 cases), out of which 9 cases were also HLA-DR and MPO positive. CD34, CD117 and CD56 positivity correlates with M2 class, and CD14 positivity correlates with M4 class, even if only 3 out of 16 M4 cases were CD14 positive. A minority of the cases expressed erythroid, megakaryocytic and lymphoid markers. Discussions of results reveal differences to similar works regarding the degree of agreement between morphology and flowcytometric data, most articles citing higher concordance between blast percentage, and some of them stating the superiority of flowcytometry to cytochemistry. Positivity threshold of MPO is also being discussed. FAB composition of the group and frequency of expressed markers raises some questions about the utlity of monocytic markers. Expression of megakaryocytic and erythroid markers is regarded and explained in some cases as a potential artefact. Differential diagnosis of CD7 and CD56 positive cases is discussed and necessity of supplementary marker testing in morphological particular cases is being underlined. Conclusions reaffirm the necessity of correlating morphology with immunophenotyping. Cytochemistry could serve as a validation tool for the implementation of an intracellular marker such as MPO in flowcytometry, especially if external quality assessment is not available. A step-wise use of immunophenotyping markers, including supplementary marker testing according to morphology, should be encouraged.
The second study focuses on myelodysplasia related changes, morphological and cytogenetical ones. Triggers of this study are the necessity of an objective assessment of dysplasia, classification of MRC (myelodysplasia related changes)-AML and diagnostic criteria for AML with erythroid hyperplasia and dysplasia. The study was carried on 79 subjects with acute myeloid leukemia. Results showed a significant lower frequency of normal karyotypes in the M2 class and no correlation of dysplasia with FAB classes. Presence, absence and degree of dysplasia did not correlate with the presence of abnormal karyotype (including complex ones), nor with the cytogenetic prognostic groups. Comparing age and hematological parameters at diagnosis between cytogenetical MRC (MRCc) and morphological MRC (MRCm) subcategories, respectively AML-NOS (not otherwise specified), demonstrated that, on this group of patients, MRCm shows more similarities with MRCc than with AML-NOS. All cases of AML with erythroid hyperplasia initially classified as M6 were reassessed to the MRC class. Discussions show that even if according to literature data, prognostic parameters of MRCm are closer related to AML-NOS cases, in this study hematologic parameters at onset show closer similarity to the MRCc subgroup.  Diagnostic criteria regarding reporting blast percentage relative to the total nucleated cell count or to the non erythroid cell count in hematological neoplasms with erythroid hyperplasia still represents an inconsistency of the WHO classification, even if most of the M6 cases seem to belong to the MRC class. In some particular cases with favorable recurrent cytogenetic abnormalities, unexpected evolution could be due to additional prognostic factors (including immunophenotypic markers). In conclusion accurate quantification of myelodysplasia still represents a valuable criteria, as long as other objective data is not available. Reassessment of diagnostic criteria for myeloid neoplasms with erythroid hyperplasia is needed, in order to avoid potential overlapping of acute erythroid leukemia and myelodysplastic syndrome. 
The third study searches for some parameters at onset which could be indicative of the presence of the studied molecular changes (FLT3-ITD, FLT3-TKD, NPM1). Results: Mutations were more frequent in M4 class, but the difference was significant only for NPM1 alone. Presence of studied mutations correlated significantly with normal karytotype and absence of dysplasia, but correlation with dysplasia could not be further demonstrated if cases with NPM1, FLT3 or both NPM1 and FLT3 mutations were studied separately. Addition of cases with FLT3 mutations to the negative cytogenetic prognostic group and of NPM1 mutated cases to the positive prognostic group and comparison of hematologic parameters at diagnosis between these newly created groups showed some differences regarding blast percentage, white blood cells and platelet count. Correlation between cup-like morphology of blast cells and the presence of mutations could not been demonstrated on this series of cases and that is why other parameters at onset which could be indicative for molecular changes were searched. Younger age and higher leukocyte count had significance in predicting the presence of mutations. Discussions compare frequency of mutations in this group with literature data, showing some differences. Current literature discusses mostly prognostic features of cases with certain mutations, comparison of hematological parameters being not frequently undertaken. Nevertheless there are some similarities with other studies regarding correlation of NPM1 mutations with monocytic leukemias, higher frequency of mutations at younger patients with high WBC count. Literature data suggests higher frequency of cup-like morphology associated with mutational changes, but in declaring this type of morphology care should be taken, some clearly defined morphologic criteria being mentioned. In conclusion higher frequency and a more important prognostic significance of molecular mutations at younger patients could recommend a different algorithm of testing in older people, where the search of markers which could accurately predict treatment toxicity seems to be more important. Classification in prognostic groups by putting together karyotype and molecular biology prognostic factors can be done, because apart of different prognosis, these newly created groups also show some different hematological characteristics at diagnosis. 
