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CUTE MYELOID LEUKEMIA (AML) 1S A FORM OF CANCER THAT 1S CHARAC-

terized by infiltration of the bone marrow, blood, and other tissues by pro-

liferative, clonal, abnormally differentiated, and occasionally poorly differen-
tiated cells of the hematopoietic system. Although it was incurable 50 years ago,
AML is now cured in 35 to 40% of adult patients who are 60 years of age or
younger and in 5 to 15% of patients who are older than 60 years of age.! The
outcome in older patients who are unable to receive intensive chemotherapy with-
out unacceptable side effects remains dismal, with a median survival of only 5 to
10 months.

Although the cytogenetic heterogeneity of AML has been recognized for more
than 30 years, the enormous molecular heterogeneity of the disease has become
increasingly apparent over the past 15 years. The prognostic importance of this
biologic heterogeneity is well accepted, but translation of this new information
into improved therapy is just beginning. In this article, we describe recent ad-
vances in the disease classification, understanding of the genomic landscape,
identification of prognostic factors, current treatment, and new therapies under
investigation in types of adult AML other than acute promyelocytic leukemia.
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Acute Myeloid Leukemia

« Most common acute leukemia affecting adults
* Incidence increases with age
« Symptoms include:
« Fatigue
 Shortness of breath
 Easy bruising and bleeding
* Increased risk of infection
« Dropinred blood cell count & platelet count
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Disease classification

e C(Classification is based on:
e Assessment of blood smears

« Assessment of bone marrow specimens
 Analysis of the expression of cell-surface or cyt IC
markers by flow cytometry

« lIdentification of chromosomal findings by cy
and screening for specific molecular geneti

 Major categories of current classification are
« AML with recurrent genetic abnormalities
« AML with myelodysplasia-related changes
« Therapy-related AML
« AML not otherwise specified

Although this new knowledge has not yet had a major influence on
the treatment of the disease, strategies under investigation may
Improve outcomes.



Eight functional categories of genes that are
commonly mutated in acute myeloid leukemia
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Prognostic factors

Patient-associated factors commonly predict treatment-related
early death:
* Increasing age
o Coexisting (“co-morbid”) conditions
 Poor performance status

Disease-related factors predict resistance to
therapy.
 White-cell count
* Prior myelodysplastic syndrome
» Cytotoxic therapy for an antecedent diso
 Leukemic-cell genetic changes

Active research area: evaluation of molecular genetic lesions as
prognostic and predictive markers (Table 1)



Frequency and clinical significance of recurrent gene
mutations in adults with AML

Table 1. Frequency and Clinical Significance of Recurrent Gene Mutations
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Gene Frequency
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Current stratification of molecular genetic and
cytogenetic alterations, according to ELN
recommendations

Table 2. Current Stratification of Molecular Genetic and Cytogenetic Alterations,
According to ELN Recommendations.*

Risk Profile Subsets

Favorable t(8;21)(g22;922); RUNX1-RUNX1T1
inv(16) (p13.1q22) or t(16;16) (p13.1;q22); CBFB-MYH11
Mutated NPM1 without FLT3-ITD (normal karyotype)
Biallelic mutated CEBPA (normal karyotype)

Intermediate-17 Mutated NPM1 and FLT3-ITD (normal karyotype)
Wild-type NPM1 and FLT3-ITD (normal karyotype)
Wild-type NPM1 without FLT3-ITD (normal karyotype)

Intermediate-I| t(9;11)(p22;q23); MLLT3-KMTZA
Cytogenetic abnormalities not classified as favorable or
adverse:

inv(3)(q21926.2) or t(3;3)(q21;q26.2); GATA2-MECOM
(EVI1)

t(6;9) (p23;q34); DEK-NUP214

t(v;11) (v;q23); KMT2A rearranged

-5 or del(5q); -7; abnl(17p); complex karyotype§

* Three changes were made to the original recommendations reported by Déhner
et al.! First, cases of AML with mutated CEBPA are now restricted to cases with
biallelic CEBPA mutations.* Second, the molecular designation of inv(3) (q21q26.2)
or £(3;3)(q21;926.2) has been changed to GATA2-MECOM (EVI1).2 Finally, for
MLL, the official gene symbol KMT2A (lysine [K]-specific methyltransferase 2A)
has been adopted.

T This category includes all cases of AML with a normal karyotype except for
those included in the favorable subgroup; most of these cases are associated
with a poor prognosis, but they should be reported separately because of the
potential different response to treatment.

I Adequate numbers of most abnormalities have not been studied to draw firm
conclusions regarding their prognostic significance.

§ A complex karyotype is defined as three or more chromosomal abnormalities
in the absence of one of the World Health Organization—designated recurring
translocations or inversions — t(8;21), inv(16) or t(16;16), t(9;11), t(v;11)
(v;q23), t(6;9), and inv(3)/t(3;3). About two thirds of patients with AML with a
complex karyotype have a mutation of TP53, a deletion of TP53, or both. TP53
alterations in AML rarely occur outside a complex karyotype.
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Current therapy

General therapeutic strategy in patients with AML has not
changed substantially in more than 30 years.

Induction Therapy:
 Continuous-infusion cytarabine with an anthi
mainstay of induction therapy

Consolidation Therapy:
 Conventional chemotherapy as well as ¢
hematopoietic cell transplantation

Consolidation with Intensive Chemotherapy:

» Adults 60 years or younger, preferred regime

cycles of intermediate-dose cytarabine (favorable ELN
genetic profile and good performance status).

Allogeneic hematopoietic cell transplantation




Current care of patients with AML, and indications for
allogeneic hematopoietic cell transplantation

Table 3. Current Conventional Care of Patients with AML, Including Indications for Allogeneic Hematopoietic-Cell Transplantation.

Form of Therapy Regimen Comments

Induction therapy
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Relapse of AML

 Factors that dictate the risk of relapse:

Patient’s general health, age, poor health
status

Biological characteristics of the AML
Degree of detectable residual leukey
High-risk cytogenetic and molecu
subgroups

Therapy-related AML

AML after a myelodysplastic s
myeloproliferative neoplasms
Hematopoietic cell transplanta
first complete remission




Indications for allogeneic hematopoietic cell
transplantation and factors influencing outcome

Table 4. Indications for Allogeneic Hematopoietic-Cell Transplantation and Factors Influencing the Outcome.*

Indications for Allogeneic Hematopoietic-Cell Transplantation
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Treatment for patients who are ineligible for
Intensive therapy

 For older patients, or when transplant is not av
treatments include:
e Supportive care (including hydroxyurea)
« Low-dose cytarabine
« Hypomethylating agents decitabine an

ble,

e Factors:
« Patient’s age
« General health
« Specific coexisting conditions
 Disease features
 Patient’s wishes



Selected newer agents in clinical development
for the treatment of AML
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