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Case 1

Middle age man with dyspnea





• What is your recommendation for more evaluation?

• BMA/B

• PET-SCAN



Chemotherapy

vs

RT



• Standard (7-3)

vs

• High dose Cytarabine



The current recommended treatment regimen in patients presenting with isolated MS or MS presenting concomitantly with 
AML is conventional AML-type chemotherapeutic protocols

The role of radiotherapy in addition to systemic chemotherapy is not established, although it is often given









In a group of 19 MS patients (17 patients with concurrent AML at presentation) we found that the
median time to death was the same in patients receiving radiotherapy in addition to chemotherapy and those not  
receiving radiotherapy.

Similarly, Lan and colleagues found no effect on survival in MS patients (isolated or following the diagnosis of AML) 
treated with radiotherapy in addition to chemotherapy compared to chemotherapy alone.

Radiotherapy may not be needed as an adjunct to chemotherapy



Radiotherapy should be considered in isolated MS
 Inadequate response to chemotherapeutic regimen
 In recurrence following bone marrow transplantation
 When rapid symptom relief is needed. 

Using a regimen of 24 Gy in 12 fractions can be offered to most MS patients with outstanding disease control and 
negligible morbidities



Role of Cytogenetic In myeloid Sarcoma?



Cytogenetic analysis conducted with bone marrow and peripheral blood blasts in myeloid sarcoma patients has 
demonstrated cytogenetic abnormalities in more than 50% of instances

However, studies by Pileri et al. showed the relative rarity of t(8,21) in adult myeloid sarcoma patients. 
Instead, trisomy 8, monosomy 7 and MLL rearrangements constitute the majority of the cases

Other chromosomal aberrations including monosomy 5, 7 or 8 were reported in isolated cases

They reported full concordance between FISH and conventional cytogenetics in
71% of patients with available data. 
This may suggest that  conventional cytogenetic studies on bone marrow or peripheral blood and FISH studies on sarcoma cells 
are complementary and in a clinical setting, they should both  be performed



What is your Concept about decision making in this case?

• Risk Oriented

VS

• Response Oriented



Does the presence of EM involvement confer a worse prognosis than AML without EM disease?

Although the presence of EM disease may be associated with a poor prognosis and shorter survival, 
5-year survival rates for patients with MS range between 20% and 30%, which appear similar to AML in general

Although the presence of translocation t(8;21) is associated with a relatively good prognosis when treated with
standard induction and intensive consolidation chemotherapy, it remains unclear whether this favorable prognosis 
remains in the presence of EM disease because there are conflicting report



Byrd et al analyzed 84 AML patients with t(8;21) and reported that those with EM disease had significantly worse 
survival, which in part could have been the result of including a high proportion of patients with spinal or meningeal 
involvement

Until we have more definitive data: 
we consider MS an additional poor prognostic factor in the overall evaluation of AML.

We consider LC a marker of aggressive disease that can be difficult to control and patients prone to EM relapses



Data on the prognostic significance of myeloid sarcoma are limited. Although the presence of extramedullary 
leukemia may be associated with a poor prognosis and shorter survival, 5-year survival rates for patients with 
myeloid sarcoma range between 20% and 30%, which appear similar to AML in general

Although the presence of translocation t(8;21) is associated with a relatively good prognosis when treated with 
standard induction and intensive consolidation chemotherapy, it remains unclear whether this favorable prognosis 
remains in the presence of extramedullary leukemia because there are conflicting reports

Until we have more definitive data, experts consider myeloid sarcoma an additional poor prognostic factor in the 
overall evaluation of AML.



Do   you recommend imaging for evaluation 
of response?

18F-FDG PET/CT does have some restrictions. 
Several reports have shown that 18F-FDG PET/CT is not sensitive enough to pick up extramedullary infiltration in the 
soft tissues such as skin meninges and mucus membranes



For consolidation?

• HiDAC

Vs

• BMT





Bone Marrow Transplantation
While there are no prospective trials evaluating the role of bone marrow transplantation in isolated MS, some retrospective 
studies show good results and even encourage considering allogenic bone marrow transplantation after
the patients’ first induction of remission

The post remission chemotherapy has not been adequately studied in isolated MS; and in particular, 
the   role of   HCT is not clear
There is no evidence that this combined approach is superior to aggressive chemotherapy alone



However, extramedullary infiltration by acute leukemia strongly implicates the presence of an alternative homing 
signal that enables the blast cells to re-localize to these secondary sites

The authors reported that a major factor for the migration of AML cells into non-myeloid regions is the 
interactions between matrix metalloproteinase (MMP) – 9 and leukocyte β2 integrin along with some 
unidentified proteins 



Stefanidakis et al. termed the complex, ‘invadosome”. The observations that highly invasive AML cell lines express high 
level of MMP-2 and tissue inhibitor of metalloproteinase 2 (TIMP2) further support the conclusion of Stefanidakis and 
colleagues. 

In a recent study, Zhu et al. has reported a correlation between high expression of enhancer of Zeste 2 (EZH2), the catalytic 
subunit of poly comb repressor complex 2 (PRC2), and extramedullary infiltration of AML. The authors have indicated that 
increased expression of EZH2 attenuates the expression of TIMPs, which result in the upregulation of MMPs. The 
uninhibited MMPs ultimately degrades the extracellular matrix (ECM) and thus aid in the escape of the blast cells in the 
extramedullary space 43).



Case 2 52 years old with pancytopenia
BMA,BMB





Challenge in diagnosis of mixed phenotype 









What is your recommendation about cytogenetic study in this case?



ALL like regimen
vs
AML like regimen

Why??



• Less intensive chemotherapy +TKI

vs

• intensive chemotherapy + TKI





• How we can evaluate MRD in such patients?



MRD oriented
vs
Risk oriented



Consolidation?

BMT

Vs

ALL like maintenance treatment







Myeloablative conditioning using total body irradiation correlated with a better leukemia-free survival. 
Our study suggests that mixed phenotype acute leukemia is potentially sensitive to graft-versus-leukemia and thus can 
benefit from allogeneic hematopoietic stem cell transplantation with a potential for cure



Best Option in R/R case?

AML like regimen

FlAG/Ida

Ventoclax+ Azacytidine

Other TKI










