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KEY QUESTIONS TO ADDRESS

 What additional information currently collected by the CIBMTR should be 
used for disease-based risk adjustment for AML, ALL, and MDS?

 What changes in data collection are recommended soon to improve risk 
adjustment for AML, ALL, and MDS in the future? 

 Members included Kwang Ahn, Yi-Ben Chen, Stella Davies, Firas El Chaer, 
Selina Lugar, Kristin Page, Wael Saber, Bart Scott
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OVERVIEW OF WHAT WE CURRENTLY COLLECT FOR AML

 Disease subtype based on WHO (2016) ** ELN risk category (2017)

 Transform from MDS (Y/N) ** 

 Therapy related (Y/N) ** 

 Predisposing conditions (Bloom/Down/Fanconi/DKC/Other)

 Disease-specific labs (FISH, Karyo, Flow, PCR) 

 Three time points:  diagnosis, in between, before prep

 Used to confirm disease classification and MRD status

 CNS leukemia (Y/N)

 Disease status (PIF, CR1, CR2, CR3+, in relapse (#)) ** 

 How many induction cycles were required to achieve 1st CR? ** 

 Time from CR1 to HCT for patients in CR2+ or relapse (AML/ALL) ** (surrogate for 
time in CR1)

 Measurable Residual Disease (MRD) questions

Recommendations:  
• Transition to WHO 2022/ELN 

2022, ICC when possible
• Update forms to collect needed 

data
• Update MRD questions
• Likely that several variables will 

be less relevant in future: 
• Transformation/Therapy-

related (per WHO 2022)
• # Induction cycles

** In CSA Model 



ELN 2022 CLASSIFICATION
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Dohner H. et al. Blood 2022

Including these baseline characteristics would help 
classify AML in a clinically relevant categories

Khoury JD. et al. Leukemia 2022



IMPACT OF MRD ON LEUKEMIA-FREE SURVIVAL

5Buckley et al. Haematologica, 2017



ESTIMATED SURVIVAL CURVES IN AML STRATIFIED BY MRD 
STATUS
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Short N. et al. JAMA Onc 2020



MRD TESTING MODALITIES
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METHODS FOR DETECTION OF MRD IN AML
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Dohner H. et al. Blood 2022



HR FOR AML MRD-TESTING SUBTYPES
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Short N. et al. JAMA Onc 2020



OVERVIEW OF WHAT WE CURRENTLY COLLECT FOR AML

 Disease subtype based on WHO (2016) ** ELN risk category (2017)

 Transform from MDS (Y/N) ** 

 Therapy related (Y/N) ** 

 Predisposing conditions (Bloom/Down/Fanconi/DKC/Other)

 Disease-specific labs (FISH, Karyo, Flow, PCR) 

 Three time points:  diagnosis, in between, before prep

 Used to confirm disease classification and MRD status

 CNS leukemia (Y/N)

 Disease status (PIF, CR1, CR2, CR3+, in relapse (#)) ** 

 How many induction cycles were required to achieve 1st CR? ** 

 Time from CR1 to HCT for patients in CR2+ or relapse (AML/ALL) ** (surrogate for 
time in CR1)

 Measurable Residual Disease (MRD) questions

Recommendations:  
• Transition to WHO 2022/ELN 

2022, ICC when possible
• Update forms to collect needed 

data
• Update MRD questions
• Likely that several variables will 

be less relevant in future: 
• Transformation/Therapy-

related (per WHO 2022)
• # Induction cycles

** In CSA Model 



OVERVIEW OF WHAT WE CURRENTLY COLLECT FOR ALL 
 Disease subtype using WHO 2016 ** Risk stratification (Lazaryan) 

 T-cell and Ph+ status 

 Predisposing conditions (SAA, Bloom, Down, Fanconi, Other)

 Prior TKI use (Y/N)

 Disease-specific labs (FISH, Karyo, Flow, PCR) 

 Three time points:  diagnosis, in between, before prep

 Used to confirm disease classification and MRD status

 CNS leukemia (Y/N)

 Disease status (PIF, CR1, CR2, CR3+, in relapse (#)) ** 

 How many induction cycles were required to achieve 1st CR? ** 

 Time from CR1 to HCT  (if AML/ALL and in CR2+ or relapse) ** 

 MRD questions ** In CSA Model 

Recommendations:  
• Transition to WHO 2022 
• Update forms to collect needed 

data including expanding Ph-like 
ALL and Early T-cell precursor

• Update MRD questions, role in 
ALL is clear



CLINICAL RISK STRATIFICATION FOR ALL
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NCCN Guidelines version 3.2023



CYTOGENETIC AND  MOLECULAR PROGNOSTIC RISK 
STRATIFICATION FOR B-ALL
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NCCN Guidelines version 3.2023



CLONOSEQ, THE ONLY FDA AUTHORIZED NGS-BASED MRD 
TESTING IN ALL

 The ClonoSEQ assay is an in vitro diagnostic 
that uses multiplex PCR and NGS to identify 
and quantify certain gene sequences in DNA 
extracted from bone marrow from patients 
with ALL or multiple myeloma.

 The ClonoSEQ assay measures the amount of 
MRD and is capable of detecting MRD at levels 
below 1 in 1 million cells.
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Wood B. et al. Blood 2018



NGS-MRD PRE- AND EARLY POST-ALLO-BMT FOR ALL
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Pulsipher et al. Blood 2015



NGS-MRD PRE- AND EARLY POST-ALLO-BMT FOR ALL
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Pulsipher et al. Blood 2015



NGS-MRD PRE- AND EARLY POST-ALLO-BMT FOR ALL
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Pulsipher et al. Blood 2015



OVERVIEW OF WHAT WE CURRENTLY COLLECT FOR ALL 
 Disease subtype using WHO 2016 ** Risk stratification (Lazaryan) 

 T-cell and Ph+ status 

 Predisposing conditions (SAA, Bloom, Down, Fanconi, Other)

 Prior TKI use (Y/N)

 Disease-specific labs (FISH, Karyo, Flow, PCR) 

 Three time points:  diagnosis, in between, before prep

 Used to confirm disease classification and MRD status

 CNS leukemia (Y/N)

 Disease status (PIF, CR1, CR2, CR3+, in relapse (#)) ** 

 How many induction cycles were required to achieve 1st CR? ** 

 Time from CR1 to HCT  (if AML/ALL and in CR2+ or relapse) ** 

 MRD questions ** In CSA Model 

Recommendations:  
• Transition to WHO 2022 
• Update forms to collect needed 

data including expanding Ph-like 
ALL and Early T-cell precursor

• Update MRD questions, role in 
ALL is clear



OVERVIEW OF DATA WE CURRENTLY COLLECT FOR MDS

 Disease subtype at diagnosis using WHO 2016 ** 

 Therapy related (Y/N)

 Predisposing condition 

 SAA/DDX41/Diamond Blackfan/ Fanconi/ GATA2/

 Li-Fraumeni/ PNH/ RUNX1/ SAMD9/ Shwachman/ Telomere/Other

 CBC results

 Disease specific labs (FISH, Karyo):  

 Two time points

 Did the recipient transform to a different subtype or AML? 

 IPSS-R risk score at HCT
19

Recommendations:  
• Transition to WHO 2022 
• Update forms to collect needed 

data 
• Consider IPSS-M  



IPSS-M RISK SCORE 
CONSTRUCTION FROM AN 
ADJUSTED COX 
MULTIVARIABLE 
REGRESSION FOR 
LEUKEMIA-FREE SURVIVAL
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Bernard E et al. NEJM Evid2022;1:EVIDoa2200008



OVERVIEW OF DATA WE CURRENTLY COLLECT FOR MDS

 Disease subtype at diagnosis using WHO 2016 ** 

 Therapy related (Y/N)

 Predisposing condition 

 SAA/DDX41/Diamond Blackfan/ Fanconi/ GATA2/

 Li-Fraumeni/ PNH/ RUNX1/ SAMD9/ Shwachman/ Telomere/Other

 CBC results

 Disease specific labs (FISH, Karyo):  

 Two time points

 Did the recipient transform to a different subtype or AML? 

 IPSS-R risk score at HCT
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Recommendations:  
• Transition to WHO 2022 
• Update forms to collect needed 

data 
• Consider IPSS-M  



MRD QUESTIONS FOR AML / ALL (TED LEVEL DATA) 

 Forms currently ask the following MRD questions: 

 Specify method(s) that was used to assess measurable residual disease status (check all that apply)

 FISH/Karyotyping/Flow/PCR/NGS/Not assessed

 Was measurable residual disease detected by…

 FISH (Y/N)

 Karyo (Y/N)

 Flow (Y/N)

 NGS (Y/N)

Concerns raised that: 
1. Cytogenetic data likely represents gross levels of disease 

as opposed to MRD
2. Consider capturing VAF
3. What do we need for research purposes?
4. What are data managers accurately able to report?



WHEN CONSIDERING MRD TESTING, SEVERAL KEY QUESTIONS 
NEED TO BE ADDRESSED:

 Patient's Disease Status:
 Was the patient's disease considered to be MRD positive, MRD negative, or was it not assessed? This question helps establish the 

baseline MRD status and informs subsequent monitoring strategies.

 Testing Methods and Practices:
 What MRD testing methods were employed? Different laboratories and institutions may use varying techniques, such as flow 

cytometry, polymerase chain reaction (PCR), or next-generation sequencing (NGS). Understanding the specific method is crucial for 
comparing results.

 Are these tests performed at fixed intervals or triggered by specific clinical events? Defining the frequency of MRD testing is 
important for tracking disease progression.

 Sensitivity of MRD Testing:
 What is the sensitivity of the MRD testing used at each center? Sensitivity refers to the ability of a test to detect very low levels of 

disease. Sensitivity can vary widely, from 1 in 1,000 cells to 1 in 1,000,000 cells.

 How do we reconcile differences in sensitivity between academic center A and community center B, which detects 1 in 10,000 cells? 
It's crucial to acknowledge these variations and consider them when interpreting results.
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