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The introduction of sensitive molecular methods enabling
the detection of minimal residual disease (MRD) revol-
utionized decision trees in acute myeloid leukemia (AML).
As for any other laboratory tests, even sensitive tests as-
sessing MRD at the level of 10*-10° have false negatives
and false positives. In the current issue of Haematologica,
Mannelli and colleagues retrospectively explored the in-
fluence of patients’ clinical context, (age, genetic profile,
and intensity of pre-MRD testing therapy) on the relapse-
free and overall survival predictive value of MRD results!
Different methods of MRD evaluation were used: real-time
polymerase chain reaction (RT-PCR) MRD testing in pa-
tients presenting with core binding factor or NPM7-mu-
tated leukemia, and immunophenotype for all other
patients. Only patients who achieved morphological com-
plete remission after one induction cycle and completed
a second intensive chemotherapy consolidation cycle,
with available MRD results after the first and second
chemotherapy cycles were included.

In accordance with previously published results, the rate
of MRD eradication in the whole group of 194 AML patients
was 56.7% and 62.4% following the first and second treat-
ment cycles (MRD?2), respectively. A negative result at that
point (MRD2"*€) was most predictive of relapse-free and
overall suvival. Notably, in different subgroups, the achiev-
ement of a MRD2"¢ status was associated with different
outcomes. For patients younger than 55 who were MRD2"*¢
with standard-dose cytarabine, the 3-year progression-
free survival was 86.4% while it was only 46.6% for older
adults treated with high-dose cytarabine. The rate of 2017
European LeukemiaNet adverse-risk patients were 16.9%
and 2% (P=0.014) among those treated with high- or stan-
dard-dose cytarabine, respectively. The utilization of allo-
genic stem cell transplantation was, as expected, higher
among high-risk patients and the more sensitive method
of MRD evaluation of RT-PCR was only used in standard-
risk patients. A study that is powered adequately to evalu-
ate the prognostic value of MRD2 negativity in all potential
clinical scenarios would have to be huge and would be
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very difficult to execute. However, despite the limitations
of the study by Mannelli et al., important principles can
be learnt.

First and foremost, once again the prognostic power of a
MRD2"¢ status and its role as a desired milestone along
AML therapy are being confirmed. Unfortunately, uniformly
across all MRD studies in AML patients, rates of false
negative (patients who eventually relapse despite being
MRD2"¢€) and false positive (patients who remain in re-
mission despite being MRDP°®) MRD2 results are substan-
tial. Relapse rates despite MRD2 negativity vary between
10-25% in younger, standard-risk AML patients®® to 45-
60% in older adults with adverse-risk leukemia.*® There-
fore, current guidelines strongly encourage the use of MRD
in standard-risk AML and are less determined in poorer
risk cases.®

The current work by Mannelli and colleagues suggests that
adjusting MRD results to patients’ clinical context is feas-
ible and makes interpretation more accurate. Since huge
studies that could yield statistically powerful MRD survival
data for each subgroup segregated by a combination of
age, ELN risk, induction/consolidation regimen, transplan-
tation and MRD laboratory test used are not going to
happen, a clinically relevant working interpretation para-
digm is required. As a general medical rule, the prevalence
of faulty results (relapse despite MRD"€ or continuous re-
mission despite MRDP°® status) is influenced by a test’s
properties but also by pre-test probability of relapse.’

As illustrated in Figure 1, in high-risk leukemia, achiev-
ement of a MRD2"°¢ status reduces the risk of relapse, but
this risk remains high enough to justify the morbidity and
mortality associated with allogeneic stem cell transplan-
tation. In such cases MRD tests are more likely to identify
those who are at extreme high risk of relapse (MRDP°*
high-risk leukemia). In contrast, for patients with stan-
dard-risk leukemia, being MRD2"¢ is reassuring and may
justify avoiding allogeneic stem cell transplantation. Man-
nelli et al. demonstrated that age is probably the strongest
discriminator of adverse risk. Dose intensity of induction
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Figure 1. The clinical impact of minimal residual disease in different clinical scenarios. AML: acute myeloid leukemia; MRD:

minimal residual disease.

(by cytarabine dose) also emerged as an important factor
in their study, although in another study, when intensive
and non-intensive regimens were compared, the pre-MRD
testing therapy effect was not statistically significant.® Due
to the retrospective nature of the work and the fact that
groups divided by cytarabine doses were imbalanced |
would vote for European LeukemiaNet risk as the second
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factor to be considered after age. In conclusion, assessing
MRD is fundamental during AML therapy, but results
should be interpreted completely differently in high- and
standard-risk situations.

Disclosures
No conflicts of interests to disclose.

1. Mannelli F, Piccini M, Bencini S, et al. Effect of age and treatment
on predictive value of measurable residual disease: implications
for clinical management of adult patients with acute myeloid
leukemia. Haematologica. 2024;109(1):60-71.

.Rucker FG, Agrawal M, Corbacioglu A, et al. Measurable residual
disease monitoring in acute myeloid leukemia with t (8; 21)(q22;
g22. 1): results from the AML Study Group. Blood.
2019;134(19):1608-1618.

.Hubmann M, Kéhnke T, Hoster E, et al. Molecular response
assessment by quantitative real-time polymerase chain reaction
after induction therapy in NPM1-mutated patients identifies
those at high risk of relapse. Haematologica. 2014;99(8):1317-1325.

.Murdock HM, Kim HT, Denlinger N, et al. Impact of diagnostic
genetics on remission MRD and transplantation outcomes in
older patients with AML. Blood. 2022;139(24):3546-3557.

5. Dillon LW, Gui G, Page KM, et al. DNA sequencing to detect
residual disease in adults with acute myeloid leukemia prior to
hematopoietic cell transplant. JAMA. 2023;329(9):745-755.

6. Heuser M, Freeman SD, Ossenkoppele GJ, et al. 2021 Update on
MRD in acute myeloid leukemia: a consensus document from the
European LeukemiaNet MRD Working Party. Blood.
2021;138(26):2753-2767.

7.Briggemann M, Ritgen M, Ladetto M, et al. Next-generation
sequencing and real-time quantitative PCR for quantification of
low-level minimal residual disease in acute lymphoblastic
leukemia of adults. Blood. 2013;122(21):351.

.Bazinet A, Kadia T, Short NJ, et al. Undetectable measurable
residual disease is associated with improved outcomes in AML
irrespective of treatment intensity. Blood Adv.
2023;7(13):3284-3296.

Haematologica | 109 January 2024

7



