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Changing the strategic paradigm for the treatment
of adult acute myeloid leukemia

June-Won Cheong, MD' - Yoo Hong Min, MD?
Division of Hematology, Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea
2Division of Hemato-Oncology, Department of Internal Medicine, CHA Bundang Medical Center, CHA University, Seongnam, Korea

Background: Acute myeloid leukemia (AML) is a representative blood cancer, accounting for most adult leukemia
cases in Korea. Until recently, intensive chemotherapy and hematopoietic stem cell transplantation were the only
curative treatment options for AML. However, the recent introduction of new drugs is bringing about changes in
the strategic paradigm for the treatment of AML.

Current Concepts: Along with the clinical eligibility for receiving intensive treatment and hematopoietic stem
cell transplantation, the most critical determinants in treating AML are precise classification and risk stratification
based on cytogenetic and molecular information. The recently revised World Health Organization classification,
newly proposed International Consensus Classification, and the latest version of the European LeukemiaNet risk
stratification reflect the importance of cytogenetic and molecular information. Although there have been no
significant changes for a long time in the landscape of AML, especially in the field of treatment, the treatment
paradigm has started to evolve with the introduction of new drugs. This evolution is led by FLT3 inhibitors, Bcl-2
inhibitors, isocitrate dehydrogenase inhibitors, target agents against CD33 antigens, and liposomal formulations
of chemotherapeutics.

Discussion and Conclusion: Successful initial treatment to induce complete remission followed by post-
remission treatment to remove residual disease can lead to the achievement of long-term survival and cure goals
in AML. We hope that new drugs will markedly improve the treatment outcomes for patients with AML.
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Figure 1. Incidence rate of acute myeloid leukemia by age group, 2019. Illustrated by the author.

Table 1. The 5th edition of the World Health Organization classification of
acute myeloid leukemia

Acute myeloid leukemia with defining genetic abnormalities
Acute promyelocytic leukemia with PML::RARA fusion
Acute myeloid leukemia with RUNX1:RUNX1T1 fusion
Acute myeloid leukemia with CBFB::MYH11 fusion
Acute myeloid leukemia with DEK::NUP214 fusion
Acute myeloid leukemia with RBM15::MRTFA fusion
Acute myeloid leukemia with BCR::ABL1 fusion
Acute myeloid leukemia with KMT2A rearrangement
Acute myeloid leukemia with MECOM rearrangement
Acute myeloid leukemia with NUP98 rearrangement
Acute myeloid leukemia with NPM1 mutation
Acute myeloid leukemia with CEBPA mutation
Acute myeloid leukemia, myelodysplasia-related
Acute myeloid leukemia with other defined genetic alterations

Acute myeloid leukemia, defined by differentiation
Acute myeloid leukemia with minimal differentiation
Acute myeloid leukemia without maturation
Acute myeloid leukemia with maturation
Acute basophilic leukemia
Acute myelomonocytic leukemia
Acute monocytic leukemia
Acute erythroid leukemia
Acute megakaryoblastic leukemia

Acute myeloid leukemia, myelodysplasia-related

Defining cyto?enetic abnormalities: complex karyotype (>3 abnormalities)/5q
deletion or loss of 5q due to unbalanced translocation/Monosomy 7, 7q
deletion, or loss of 7q due to unbalanced translocation/11q deletion/12p
deletion or loss of 12p due to unbalanced translocation/Monosomy 13 or
13q deletion/17p deletion or loss of 17p due to unbalanced translocation/
Isochromosome 17¢/idic(X)(q13)

Defining somatic mutations: ASXL1/ECOR/EZH2/SF3B1/SRSF2/STAG2/U2AF1/
ZRSR2

Myeloid sarcoma
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Table 2. 2022 European LeukemiaNet risk classification by genetics at initial diagnosis

Risk category Genetic abnormality

Favorable 1(8;21)(q22;G22.1)/RUNX1::RUNX1T1
inv(16)(p13.1922) or t(16;16)(p13.1;q22)/CBFB:MYH11
Mutated NPM1 without FLT3-ITD

bZIP in-frame mutated CEBPA

Intermediate Mutated NPM1 with FLT3-ITD

Wild-type NPM1 with FLT3-ITD (without adverse-risk genetic lesions)

1(9;11)(p21.3;g23.3)/MLT3:KMT2A

Cytogenetic and/or molecular abnormalities not classified as favorable or adverse

Adverse 1(6;9)(p23;q34.1)/DEK::NUP214
t(v;11923.3)/KMT2A-rearranged
(9;22)(q34.1:911.2)/BCR:ABL1

inv(3)(021.3926.2) or (3;3)(q21.3;G26.2)/GATA2, MECOM(EVI1)

1(3¢26.2;v)/MECOM(Evi1)-rearranged
=5 or del(5q); —7; —17/abn(17p)
Complex karyotype, monosomal karyotype

Mutated ASXL1, BCOR, EZH2, RUNX1, SF3B1, SRSF2, STAG2, U2AF1, and/or ZRSR2

Mutated TP53
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Figure 2. Concept of minimal residual disease, and changes of leukemic burden in response to therapy. lllus-
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Table 3. Treatment outcomes by risk group according to post-remission treatment acute myeloid leukemia
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