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Abstract

 Prognosis of ALL patients with Ph chromosome is known to be poor and that of hyper diploid karyotype is found to be good. Hyper diploid karyotype with supernumerary Philadelphia chromosome is a rarer entity. We are reporting a case of supernumerary Philadelphia chromosome positive, hyper diploid acute lymphoblastic leukemia and reviewing literature to find out the discrepancies in defining prognosis of such cases. Outcome heterogeneity changes according to chromosomal gain/loss in general so the challenge still remains. Such uncommon and atypical presentations have always been enigmatic as far as the correct approach to their clinical management is concerned. Should we need to move towards more individualized approach for better outcomes?
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Introduction



Philadelphia chromosome is observed in 25-50% of adult Acute Lymphoblastic Leukemia (ALL) cases and in about 5% of childhood ALL cases. A hyper diploid karyotype, defined by the presence of more than 46 chromosomes, is detected in 2-9% of adult ALL patients and in 29% of pediatric patients [1]. Translocation t (9; 22) or Philadelphia chromosome is a common structural aberration found in patients, who present with hyper diploidy [2,3]. It is conceivable that the simultaneous presence of additional karyotypic abnormalities may alter the biological properties of Ph+ cells and influence clinical outcomes [4]. In this context, the coexistence of a high-hyper diploid (53 chromosomes) karyotype with double Ph+ chromosomes is of interest since high-hyper diploidy as the sole cytogenetic abnormality in ALL is associated with a good prognosis [4], while Philadelphia positivity confers a worse prognosis.


Case Report

A 41-year-old male presented with generalized body ache, low grade fever, swelling in neck and groin, anemia and thrombocytopenia. Physical examination revealed generalized (cervical, axillary and inguinal) lymphadenopathy and no splenomegaly. Testes were normal. Investigations revealed hemoglobin 7.6g/dL, a white blood cell count of 52 x 109/L with 50% blasts, and a platelet count of 19 x 109/L. Bone marrow aspirate was hyper cellular, with 70% blasts, which were negative for myeloperoxidase. Cytogenetic analysis of the patient’s bone marrow cells was performed at the time of diagnosis. Bone marrow cells were cultured for 24h without stimulation in RPMI 1640 supplemented with 20% fetal calf serum and 1% antibiotics. Metaphases were G-banded and the karyotype was described according to the ISCN 1995 [5]. 20 metaphases were analyzed which revealed the karyotype: 46,XY,t(9;22)(q34;q11) [4]/53,XY,+2,+4,+5,t(9;22)(q34;q11),+11,+14,+21,+der(22) t(9;22)(q34;q11) [14]/46,XY [2].


There was presence of two clones of the abnormal cells; one with normal chromosome complement and Philadelphia chromosome, while other with hyper diploid complement and double Philadelphia. FISH analysis using dual color dual fusion BCR-ABL probe substantiated the presence of the BCR- ABL rearrangement along with an extra fusion signal showing presence of supernumerary Philadelphia in >70% of the analyzed cells (Figure 1). Analysis of the cerebrospinal fluid showed absence of malignant cells. After one month induction treatment with vincristine, daunorubicin, L-asparaginase, prednisone and imatinib, complete hematological remission was never achieved and patient succumbed to his disease. 
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Figure 1:   Interphase and metaphase FISH with BCR/ABL dual colour dual fusion probe: (A) Control Nucleus showing 2 green and 2 orange signals from chromosome 22 (BCR breakpoint) and chromosome 9 (ABL breakpoint). (B) Patient's sample nuclei showing intact breakpoints and BCR/ABL fusion (C) supernumerary Philadelphia (Ph) chromosome (extra yellow signal) with BCR/ABL gene rearrangement (D) metaphase showing one intact chromosome 9, one intact chromosome 22 and reciprocal translocation t(9;22) giving rise to Philadelphia chromosome. 





Discussion

Cytogenetic has yielded significant insight to the importance of cytogenetic abnormalities in the path physiology and prognosis of hematologic malignancies [6]. Presence of double Philadelphia is common in CML, with over five hundred reported cases, but is rare in ALL. A total of 66 cases with double Ph are reported in Mitelman's Catalogue of Chromosome Aberrations in Cancer. Out of those, only 23 cases were associated with hyper diploidy and on conventional karyotyping, only three cases showed more than two copies of the Ph chromosome [7]. Another study reported a series of 66 Ph+ ALL patients in which, eight cases were double Ph positive (12%) but only three (9%) were hyper diploid. They suggested that Ph+/hyper diploid karyotype achieve complete remission more readily than patients who did not have an additional hyper diploid karyotype [8].


In another series of 208 patients, out of 33 Ph positive cases, twenty-two patients (68.75%) had a pseudo diploid karyotype (46 chromosomes) at diagnosis, three patients (9.4%) had 47 chromosomes (low hyper diploidy) and two (6.2%) over 50 chromosomes (high hyper diploidy). They suggested association of Philadelphia with pseudo diploidy and higher rate of relapses [9]. Another study also reported that patient with hyper diploid karyotype showed improvement in survival as compared to those without additional hyper diploid karyotype. They also reported that the presence of an extra Ph chromosome is associated with a worse prognosis and relapse occurred in those patients who have extra sub clones at diagnosis [10]. These reports have indicated the genetic heterogeneity of Ph (+) ALL in adults could potentially translate into variable outcomes in different cases. High-hyper diploid ALL cases have shown that blasts have a marked propensity for apoptosis in vitro, which has been related to the relatively good in vivo response to chemotherapy. Reports from the literature also make it conceivable that the presence of high-hyper diploidy as an additional karyotypic abnormality may confer a better prognosis to Ph(+) ALL, presumably by altering the kinetics of Ph(+) neoplastic cells [11]. Chilton et al suggested, High-hyper diploidy is an important subtype of ALL at all ages and displays outcome heterogeneity according to chromosomal gain, however they did not find overall survival differences between Ph-positive HeH patients and Ph-negative patients (P=0.2: 50 vs 57% at 5 years) [12].


Conclusion

In our case hematological remission was never achieved after induction chemotherapy and the patient finally died due to the refractory disease. So in our ALL case, major events were: presence of two different sub clones both containing Philadelphia, presence of supernumerary Ph and hyper diploidy along with trisomies of chromosomes. This report thus suggests?
that simultaneous presence of composite events and genetic
heterogeneity might have a role in poor outcome.
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