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Abstract

Acute myeloid leukemia (AML) is a heterogeneous hematologic malignancy characterized by the clonal expansion of myeloid blasts in the
peripheral blood, bone marrow, and/or other tissues. It is the most common form of acute leukemia among adults and accounts for the
largest number of annual deaths from leukemias in the United States.1 The NCCN Guidelines Panel for AML convenes annually to update
recommendations for the diagnosis and treatment of AML in adults. These recommendations are based on a review of recently published
clinical trials that have led to significant improvements in treatment or have yielded new information regarding biologic factors that may
have prognostic importance. These NCCN Guidelines Insights summarize the panel’s most recent recommendations regarding the moni-
toring and management of measurable (minimal) residual disease.
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Overview
Measurable (minimal) residual disease (MRD) in acute myeloid
leukemia (AML) refers to thepresenceof leukemic cells below the
threshold of detection by conventional morphologic methods
(see Figure 1). Patients who have achieved a complete remission
(CR) by morphologic assessment alone can still harbor a large
number of leukemic cells in the bone marrow (BM).2 There is
compelling evidence in both children and adults with AML that
detectable MRD following achievement of CR is associated with
an increased risk of relapse.3 After completion of therapy,
“molecular relapses” can predict hematologic relapses within a
3- to 6-month timeframe.3

Role of MRD Monitoring
Although amorphologic assessment is a necessary step toward a
durable response, or even sometimes a cure, MRD can persist.
The threshold used to define MRD-positive and MRD-negative
samples depends on the technique employed for assessment.
There are commercially available tests that can be used for MRD
assessment, as well as proprietary testing methods being per-
formedatcertainacademiccenters.

The most frequently used methods for MRD assessment
are: (1) quantitative molecular assays, such as real-time quanti-
tative PCR (RQ-PCR); and (2) multicolor flow cytometry (MFC)
assays (see Figure 1). RQ-PCR amplifies and quantifies leukemia-
associated genetic abnormalities. This has become a well-
established practice for acute promyelocytic leukemia (APL),4,5

and these techniques have now expanded to include other AML
subtypes, such as core-binding factor (CBF) AML and NPM1-
mutated AML.6 RQ-PCRmethods are not viable in all AML sub-
typesdue to lackof suitable leukemia-specificmolecular targets,
such as AML-defining gene mutations or gene fusions, which is
why flow cytometric profiling is helpful. Flow cytometry detects
bothdifferent-from-normal (DFN)and leukemia-associated im-
munophenotypes (LAIPs) and can be used universally in AML
regardless of subtype.7–9 Bothmethods have a higher sensitivity
than conventionalmorphology. RQ-PCRhas a sensitivity of 1023

to 1025, whereas flow cytometry generally has a sensitivity of
1023 to 1024. The challenges of incorporating these techniques
into routine practice include sample quality requirements and
lack of specific training and expertise in interpretation of flow
cytometryMRD.
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