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MRD negative patients relapse

25% of MRD- favorable patients relapse 50% of MRD- adverse patients relapse

Prognostic value lost due to therapy guidance

Löwenberg Blood Adv 2021
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• Molecular MRD
• Sequential MRD monitoring
• Incorporation of Leukemia Stem Cells

Strategies to improve MRD assessment

Jongen-Lavrencic, N Engl J Med, 2018
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Leukemia Stem Cell concept

Stelmach & Trumpp, Haematol, 2023
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Leukemia Stem Cell concept

• Immunophenotype
• LSC: CD45dimCD34+CD38-LSC+

• Aberrant LSC marker positive
• HSC: CD45dimCD34+CD38-LSC-
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One tube LSC assay

Ngai Blood 2023
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Challenges one tube LSC assay

• No universal LSC marker to detect LSCs
• Diagnosis cut-off: 0.03%
• Follow up cut-off: 0.0000%
• Acquisition of 4,000,000 cells, thus BM material is limiting factor
• Needs valididation
• Requires standardization and hamonization
• CD34-negative AML
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Gating CD45dim cells + CD34+ blasts Gating CD38

Gating LSC 

Backgating based on physical properties

Terwijn et al, PLOS one, 2014
Hanekamp et al, Br J Hem, 2019
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One tube LSC assay
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Relevance of LSC measurement

• Prognostic value at diagnosis and after two cycles of chemotherapy

Ngai Blood 2023



Cancer Center Amsterdam 

Relevance of LSC measurement

• Prognostic value at diagnosis and after two cycles of chemotherapy

Ngai Blood 2023



Cancer Center Amsterdam 

Combination with MRD

• Prognostic value at diagnosis and after two cycles of chemotherapy

Ngai Blood 2023
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Monitoring

Ngai unpublished 2024
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Conclusions

• LSC assessment reveals a poor prognostic patient group within the MRD-
negative group

• Combining MRD, LSC, molecular MRD and different from normal analysis 
helps to identify more patient in the MRD-negative group that might 
relapse
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Monitoring

Ngai unpublished 2024
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