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How thinly can one slice
the AML diagnostic pie?
Gary Schiller | David Geffen School of Medicine at UCLA

In this issue of Blood, D€ohner et al,1 on behalf of the European LeukemiaNet
(ELN), present an update of their guidelines for the diagnosis and
management of acute myeloid leukemia (AML). The authors revised their
criteria for response and recommendations for treatment 5 years after their
most recent report.2

During those 5 years, at least 2 regi-
mens were approved for managing
patients otherwise ineligible for
intensive cytotoxic therapy. Clinical
practitioners must now weigh which
of their patients, based on the fea-
tures of their disease, could benefit
from the prolonged pancytopenia
and hospitalization associated with
cytarabine-based induction chemo-
therapy and postremission allogeneic
hematopoietic cell transplantation.3

One method for making that determi-
nation, in the absence of results from
randomized clinical trials, could be
based on frequently identified
genetic markers of leukemia that pre-
dict for prognosis.

The clinical and biologic variants of AML
encompass the interactions of molecular
markers, the occurrence of co-mutations,
and the presence of measurable residual

disease (MRD) after induction therapy
that collectively modify risk and may war-
rant a change in the classification of the
disease.4,5 Based on the power of molec-
ular studies, and assuming that the tech-
niques used to characterize changes
are broadly available, the new ELN
guidelines join the recent International
Consensus Classification6 that jettisons
the histopathologic diagnoses of AML
with myelodysplasia-related changes and
therapy-related AML and revises the per-
centage of marrow blasts required for
diagnosis. Of particular interest to those
on the clinical front lines is the change in
the definition of favorable-risk AML char-
acterized by core-binding factor muta-
tions to include in-frame mutations that
affect the basic leucine zipper region of
CEBPA rather than the previous de-
finition of biallelic CEBPA mutation. The
new classification guidelines emphasize
monitoring MRD by using real-time

polymerase chain reaction (RT-PCR) for
all patients at diagnosis and during
follow-up.

Several questions arise when consider-
ing the changes in a new, complex,
and still evolving classification system
for a disease characterized by molecu-
lar heterogeneity and, more impor-
tantly, varied clinical outcome. The
first is, How does a change in the
threshold of blast percentage affect
management? There is a continuum
among patients with high-risk myelo-
dysplasia and AML. Will a more inclu-
sive blast percentage allow patients to
enroll in AML trials if they had previ-
ously been diagnosed with myelodys-
plastic syndrome (MDS)? Will entry
onto clinical trials or treatment with
approved AML agents earlier in the
course of clonal hematopoiesis
improve outcome? Or will they merely
subject some patients with more indo-
lent clinical features to earlier compli-
cations of therapy? Will a new
risk-stratification system accelerate the
transition of patients to allogeneic cell
therapy? Or will patients with AML in
first remission (good-risk AML, accord-
ing to American Society for Blood and
Marrow Transplantation [ASBMT] crite-
ria),7 but with adverse cytogenetic and
molecular disease features that predict
for relapse, be referred to centers that
can absorb a high statistical risk of
treatment failure even after allogeneic
transplantation? Will assessment for
inherited molecular features that may
constitute risk also be applied to
screen healthy donors? And how will
assessment of allogeneic donors for
inherited risk of germ line variants like
DDX41 and CHEK2 be standardized?

Finally, the authors provide a detailed
discussion on therapeutic options and
clinical management. They also advocate
for systematic monitoring of measurable
leukemia by quantitative RT-PCR for all
patients with AML, regardless of risk. Are
tools available outside academic centers
so that the clinicians’ preference for using
PCR can be made operational for observ-
ing patients in remission? And what inter-
ventions are available, outside clinical
investigation, for managing MRD?

Unfortunately, at least half of all patients
with AML are older than age 60 years,
and many of these patients in developed
countries are offered intensive induction
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therapy and allogeneic transplantation,
which has led to long-term leukemia-free
survival in younger patients. Among
these otherwise vigorous older patients,
adverse molecular and/or cytogenetic
features of leukemia are common, and
patients often present with a history of
antecedent hematologic disorder (typi-
cally longstanding anemia, myelodys-
plasia, or myeloproliferative neoplasm),
or previous cytotoxic chemotherapy or
radiotherapy that confer poor prognosis.
Despite selection at centers that are
graded on outcomes, life-threatening tox-
icities of therapy still occur among those
who had no previous comorbid condi-
tions. Even without nonrelapse morbidity
and mortality, sustained survival is less
likely among those whose leukemia is
characterized by high molecular risk. The
question for leukemia doctors and clinical
researchers is not whether these patients
should be excluded from treatment, but
whether identifying those at high risk of
relapse can lead to unique investigational
approaches that ameliorate risk.

A classification system that relies on dis-
tinct genomic profiling of neoplasia,
including periodic assessment for MRD,
attempts to impose order on an inher-
ently disordered clonal neoplasm and
suggests that targeting dominant molec-
ular events might prove to be an effec-
tive management strategy. Although this
concept is certainly valid for manage-
ment of acute promyelocytic leukemia, it
is less certain at present that targeting
common mutations such as FLT3 or
IDH1/2 can have a significant impact on

outcome (see table). How challenging for
those of us treating AML and, more
importantly for our patients, that nearly
40 years after identifying cytogenetic risk
factors for recurrence after conventional
therapy, we continue to classify disease
based on outcomes after cytotoxic ther-
apy and allogeneic transplantation. We
continue to direct diagnosis and therapy
at narrow slices of disease, defining a
bewildering number of mutations,
co-mutations, and other biologic fea-
tures, uncertain as to whether we have
made any major long-term impact on
AML as a whole.
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Treatment options based on dominant AML mutations

Dominant
mutation

Available target
agent Available therapeutic regimens Therapeutic impact

FLT3-ITD or TKD Midostaurin In combination with “71 3” Incremental improvement in survival

Gilteritinib Single-agent therapy in relapse Single-agent response rate of 34%8

In combination with higher doses of
cytarabine

Higher response rate in combination9

In combination with hypomethylating agents

Quizartinib Single-agent maintenance; single-agent
therapy in relapse; combination therapy
at diagnosis

IDH1 Ivosidenib Single agent OR in combination with “71 3”
OR in combination with hypomethylating
agents at diagnosis

Response rate with hypomethylating agents in
newly diagnosed AML was 47%, and 1-y
event-free survival was 37%10

IDH2 Enasidenib Single agent in relapse Median overall survival in relapsed setting was
6.5 mo11
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