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Case Study 1 (1400/5/3)

• A 51-year-old man presents to the emergency department 
complaining of fatigue and shortness of breath. 

• he reports a two-week history of worsening exercise tolerance 
and a rather abrupt onset of shortness of breath over the past 
several hours

• The patient has no major past medical history

• Prior to this illness, he exercised three to four times weekly.



White blood cell (WBC) differential is notable for 30 percent blasts. Peripheral blood 

smear shows a vast majority of cells are large blasts with occasional cytoplasmic 

granules

INR: 1.2

PTT: 36

Fibrinogen level: 250



Bone marrow aspiration and biopsy

• Bone marrow aspiration and biopsy is performed, revealing a 
hypercellular marrow involved with blasts comprising 70 percent of 
bone marrow cellularity







Impact of 9q Deletions on the 
Classification in AML

• In 1 % of AML pts a del(9q) was present. Del(9) frequently co-
occured with RUNX1-RUNX1T1 , 
biallelic CEBPA and NPM1 mutations, NUP98 -rearrangements 
and other AML-typical translocations. 

• A mutation signature typical for s-AML was infrequent. 

• it seems reasonable that the del(9q) is no longer regarded as a 
defining cytogenetic abnormality for AML with myelodysplasia-
related changes, in particular as prognosis in del(9q) cases with 
non-complex karyotype is favorable



What are the translocation events in 
core binding factor acute myeloid 

leukemia?
•

•



What are the treatment options for 
core binding factor AML?



• Induction chemotherapy (7+3) start for him

• 17 days after induction chemotherapy BM:



• Before reinduction chemotherapy, The patient was infected with 
corona virus 

• Chemotherapy stop for 2 weeks and due to nl CBC , BM aspiration 
repeated :



Despite the high capacity of the immune process to eliminate the malignant cells, the spontaneous 
immunerelated remission in the absence of disease-modifying therapy, similar to what happens following 
the induction chemotherapy, is usually transient



Delayed Hematologic Recovery in AML 
Patients after Induction Chemotherapy



Are there ways to tailor treatment to
particular patients?

•

•

•

•

•



High risk AML with inv 16

• Older age and high white blood cell count are risk factors 
for treatment failure
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•

•

•

•







• IDAC start for him x 4 cycle

•



• At end of consolidation :



Does this patient need more treatment?



Monitoring of measurable residual 
disease



How Should We Test Patients for 
MRD?



At What Time Points Should We Test for MRD?



What Is the Significance of MRD-
Positive Status at First Complete 

Remission?
• MRD negativity is associated with longer remissions and potentially 

longer rates of survival

• negative MRD test result may not indicate complete disease eradication

• not all patients who are MRD positive will relapse.

• Mol-MRD may remain detectable at low levels (CRMRD-LL) without prognostic 
significance

• in CBF-AML and NPM1-mutant AML, the transcripts may show persistent 
low level expression after treatment, but this is not prognostic of relapse.

• For favorable-risk patients, if MRD is persistently positive after induction and/or 
consolidation, consider a clinical trial or alternative therapies, including 
allogeneic transplantation(NCCN)



• After 3 m/o MRD recheck for pt:



BM aspiration 



Can We Use MRD-Directed Treatment 
to Prevent Relapse after Initial 

Chemotherapy?
• The presence of detectable MRD before transplant is an 

independent unfavorable predictor of posttransplant outcome.

• However, there is currently no evidence showing benefit of 
additional courses of intensive chemotherapy prior to transplant 
in CR1 patients who are MRD positive.



For Whom Is Transplant Indicated?

• GIMEMA AML1310 randomized control trial compared
outcomes in favorable and intermediate risk patients . Among the 
MRD-positive intermediate risk patients who underwent allo-HSCT, 
outcomes were similar to favorable risk patients (2-year overall 
survival was 58% and disease-free survival was 61%), suggesting a 
strong benefit to transplant

• AML17 trial data, patients with AML without the NPM1 mutation 
demonstrated more benefit from allo-HSCT if MRDpositive (HR 0.72) 
than MRD-negative (HR 1.68)

• AML05 trial reported allo-HSCT outcomes in patients with
favorable risk t(8;21) AML based on MRD response after the second 
consolidation . In patients with persistent MRD (<0.3-log reduction in 
RUNX1::RUNX1T1 transcripts), allo-HSCT resulted in a lower 
cumulative incidence of relapse



Hematopoietic Cell Transplantation-
specific Comorbidity Index (HCT-CI)







Prognostic Value of MRD Prior to 
Transplant

• Araki et al. demonstrated similar 3-year overall survival and relapse 
rates in patients transplanted with active disease versus MRD-
positive CR (23% vs. 26%, 65% vs. 67%); compared to these 
cohorts, outcomes were improved in patients in MRD-negative CR (3 
year overall survival 73%, relapse rate 22%)

• Jentzsch et al., wherein 392 patients in either MRD-negative CR, 
MRD-positive CR, or with active disease had progressively worse
event-free survival after allo-HSCT

• Gilleece et al. similarly found higher 2-year relapse rates in MRD-
positive (40%) versus MRD-negative (24%) patients

• Jentzsch et al. identified MRD-positive status prior to HSCT as a 
significant factor for relapse in the ELN favorable and intermediate 
groups, but not in the adverse group 



Can Changes in Conditioning and GVHD 
Prophylaxis Alter the Impact of Pre-Transplant 

MRD?

CONCLUSION: This study provides evidence that MAC rather than RIC in 
patients with AML with genomic evidence of MRD before alloHCT can result 
in improved survival.
in patients transplanted with a MAC regimen, levels of MRD pre-

transplant
did not appear to affect outcomes post-transplant.



Can We Use MRD to Determine 
Optimal Donor Type?

• Few prospective studies compare outcomes after haploidentical 
(haplo-HSCT) versus HLA-matched sibling donor transplant 
(MSDT)

• Among patients who were MRD positive prior to transplant in a 
study that combined retrospective and prospective data, haplo-
HSCT was associated with lower relapse (19% vs. 55%) and 
improved overall survival (83% vs. 38%) at 4 years when 
compared to MSDT

• patients who received haplo-HSCT had lower rates of post-
transplant MRD compared to MSDT (18% vs. 42%)

• This difference was attributed to a greater graft-versus-
leukemia effect in haplo-HSCT.



How Should We Treat MRD Relapse during 
Post-Transplant Surveillance?

• treatment for patients with MRD relapse after allo-HSCT can 
include matched DLI with the reduction or withdrawal of 
immunosuppression.

• the Acute Leukemia Working Party of the European Society for 
Blood and Marrow Transplantation recommends the use of pre-
emptive matched DLI for patients with evidence of MRD post-
allo-HSCT



Back to the case

• After MRD was positive, the patient was referred for transplantation, 
but during the time that passed for the preparation of 
transplantation, the patient returned with pancytopenia .



Count Value Reference Range

White blood cells 2.2 × 10
9
/L 4 x 10

9
/L – 10 × 10

9
/L

Hemoglobin 9.6 g/dL 14 – 18 g/dL

Platelet count 36 × 10
9
/L 150 × 10

9
/L – 450 ×

10
9
/L

White blood cell (WBC) differential is notable for 75 percent blasts. 

Peripheral blood smear shows a vast majority of cells are large 

blasts with occasional cytoplasmic granules



Bone marrow aspiration and biopsy

Bone marrow aspiration and biopsy is 

performed, revealing a hypercellular 

marrow involved with blasts comprising 91 
percent of bone marrow cellularity



What is the best decision to continue treating 
the patient?

• Salvage chemotherapy then transplantation

• Upfront transplantation








