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WHO classification

Categories

Acute myeloid leukemia with recurrent genetic abnormalities
AML with £8;21)(q22;q22); RUNXT-RUNX1TH
AML with inv(16)(p13.1922) ort(16;16)(p13.1;q22); CBFB-MYH11
APL with t(15;17)(q22:912); PML-RARA"
AML with t{9;11)(p22;q23); MLLT3-MLLT
AML with t{6;9)(p23;q34); DEK-NUP214
AML with inv(3)(q21926.2) or t(3;3)(q21:q26.2); RPN1-EVI{
AML (megakaryoblastic) with t(1;22)(p12:913); REM15-MKLT
Provisional entity: AML with mutated NPM1
Provisional entity: AML with mutated CEBPA
Acute myeloid leukemia with myelodysplasia-related changesi
Therapy-related myeloid neoplasms§
Acute myeloid leukemia, not otherwise specified (NOS)
Acute myeloid leukemia with minimal differentiation
Acute myeloid leukemia without maturation
Acute myeloid leukemia with maturation
Acute myelomonocytic leukemia
Acute monoblastic/monocytic leukemia
Acute erythroid leukemia
Pure erythroid leukemia
Erythroleukemia, erythroid/myeloid
Acute megakaryoblastic leukemia
Acute basophilic leukemia
Acute panmyelosis with myelofibrosis (syn.: acute myelofibrosis; acute
myelosclercsis)

(2008)

Myeloid sarcoma (syn.: extramedullary myeloid tumeor: granulocytic sarcoma;

chloroma)
Myeloid proliferations related to Down syndrome

Transient abnomal myelopoiesis (syn.: transient myeloproliferative disorder)

Myeloid leukemia associated with Down syndrome
Blastic plasmacytoid dendritic cell neoplasm
Acute leukemias of ambiguous lineage
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l H| Acute leukaemias of ambigous lineage
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Acute leukemias of ambiguous lineage
Acute undifferentiated leukemia
Mixed phenotype acute leukemia with 1(9;22)(q34;q11.2); BCR-ABL1||
Mixed phenotype acute leukemia with t{v;11g23); MLL rearranged
Mixed phenotype acute leukemia, B/myeloid, NOS
Mixed phenotype acute leukemia, T/myeloid, NOS
Provisional entity: Natural killer (NK)—cell lymphoblastic le ukemia/lymphoma

Adopted from reference 3: for a diagnosis of AML, a marrow blast count of
20% is required, except for AML with the recurrent genetic abnormalities t(15:17),
t(8;21), inv(16) or t{16;16) and some cases of erythroleukemia.

*Other recurring translocations involving RARA should be reported accordingly:
for example, AML with t(11;17)(q23;q12); ZBTB16-RARA; AML with t(11;17)(q13:
q12); NUMA 1-RARA; AML with t(5:17)(g35;q12): NPM1-RARA: or AML with STAT5B-
RARA (the latter having a normal chromosome 17 on conventional cytogenetic
analysis).

TOther translocations involving MLL should be reported accordingly: for ex-
ample, AML with t(6;11)(q27;923); MLLT4-MLL; AML with t(11;19)(g23;p13.3); MLL-
MLLT1; AML with t{11:19)(q23:p13.1); MLL-ELL; AML with t{10:11)(p12:q23); MLLT10-
MLL.

FMore than 20% blood or marrow blasts AND any of the following: previous
history of myelodysplastic syndrome (MDS), or myelodysplastic/myeloproliferative
neoplasm (MDS/MPN); myelodysplasia-related cytogenetic abnormality (see below):
multilineage dysplasia; AND absence of both prior cytotoxic therapy for unrelated
disease and aforementioned recurring genetic abnormalities; cytogenetic abnormali-
ties sufficient to diagnose AML with myelodysplasia-related changes are:

- Complex karyotype (defined as 3 or more chromosomal abnormalities).

- Unbalanced changes: —7 or del(7q); —5 or del(5q); i(17q) or t{(17p); —123 or
del(13q); del(11q); del(12p) ort{12p); del(9q); idic(X)(q13).

- Balanced changes: t(11;16)(q23:p13.3); t(2;21)(q26.2;q22.1): t(1:3)(p36.3;
q21.1); t(2;11)(p21:923); t(5:12)(q33:p12); t(5:7)(q33:q11.2); t(5:17)(q33;p13); t(5:
10)(q33;921); 1(3;5)(q25:q34).

§Cytotoxic agents implicated in therapy-related hematologic neoplasms: alkylat-
ing agents: ionizing radiation therapy; topoisomerase |l inhibitors; others.

|BCR-ABL 1—positive leukemia may present as mixed phenotype acute leuke-
mia, but should be treated as BCR-ABL 1—positive acute lymphoblastic leukemia.




-||”H| Initial work-up

European Leukaemia Net Consensus, Blood Jan 2010

Table 3. Test/procedures in the initial work-up of a patient with AML

General
Test/procedure practice Clinical trial
Tests to establish the diagnosis
Complete blood counts and differential count Yes Yes
Bone marrow aspirate Yes Yes
Bone marrow trephine biopsy Optionalf Optionalf
Immunophenotyping Yes Yes
Cytogenetics Yes Yes
RUNX1-RUNX1T1, CBFB-MYH11, PML-
RARA, or other gene fusion screening Optional? Optional?
Additional tests/procedures at diagnosis
Demographics and medical history? Yes Yes
Performance status (ECOG/WHO scora) Yes Yes
Analysis of comorbidities Yes Yes
Biochemistry, coagulation tests, urine
analysigh Yes Yes
Serum pregnancy test® Yes Yes
Information on oocyte and sperm
cryopreservation Optional® Optionalh
Eligibility assessment for allogeneic HSCT Yes' Yes'
Hepatitis A, B, C; HIV-1 testing Yes Yes
Chest x-ray, 12-lead ECG; echocardiography
{on indication) Yes Yes
Lumbar punctured No No
Biobanking® Optionali Yes
Prognostic/predictive marker assessment
NPM1, CEBPA, FLT3 gene mutation Optional* Yes
WT1, RUNX1, MLL, KIT, RAS, TP53, TET2,
IDH1 gene mutation No Investigational
ERG, MN1, EVI1, BAALC gene exprassion No Investigational

Detection of minimal residual diseass No Investigational

2Including race or ethnicity, family history, prior exposure to toxic agents, prior
malignancy, therapy for prior malignancy, information on smoking.




Prognostic factors
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ELN Blood 2010

Genetic group Subsets

Favorable 1(8;21)(q22;q22); RUNX1-RUNX1T1
inv(16)(p13.1g22) or t(16;16)(p13.1;q22); CBFB-MYH11
Mutated NPM1 without FLT3-ITD (normal karyotype)
Mutated CEBPA (normal karyotype)
Intermediate-I* 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-MLL
Cytogenetic abnormalities not classified as favorable or
adverset
inv(3)(q21g26.2) or 1(3;3)(q21;926.2); RPN1-EVI1
1(6;9)(p23;q34); DEK-NUP214
t(v;11)(v;q23); MLL rearranged
—5 or del(5q); —7; abnl(17p); complex karyotypet
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Figure 3. Disease-free survival, comparing patients
with or without a donor, among patients with a normal
karyotype and NPM1*/FIt3-ITD-.




Induction therapy

3&7
DNR 60-90mg/m2
lda 10-12mg/m2
Mitoxantrone 10-12mg/m2
Cytarabine 100-200mg/m2 continuous infusion
CR 60-80%, treatment delay >5d may impact on
outcome
Alternatives
HIDAC increased toxicity
G-CSF priming better DFS and OS in intermediate
risk
Gemtuzumab
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Il“” DNR 45mg/m2 vs 90mg/m2

ECOG Fernandez HF, Sun Z et al. NEJM 2009
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Post remission therapy

HIDAC

4 cycles 3g/m2 12h D1,3,5 superior to int- and std dose
Ara C

Benefit to CBF and less to CN-AML but not to others
CALGB NEJM 1994
Maintenance
Not routine
No benefit to remission duration or OS
?elderly patients
Autologous HSCT
Outcome as good as post remission consolidation
? No improvement
Allogeneic HSCT
Lowest risk of relapse
OS improved in int- and hi-risk AML
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l“” HIDAC consolidation

NEJM 1998
Blood 2005
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.n”‘” Older pt > 60y

Prognostic factors

Adverse cytogenetics

CR < 30%, OS < 5%
Performance status
Comorbidity

Post remission therapy

May benefit CBF AML and mutNPM+/-FLT3-
ITD

RIC HSCT
Investigational therapies




"Il Elderly AML

Table 1. Select clinical trials in older adults with AML.

Median CR, Overall
Study Year age, y % survival, mo

ECOG 1490 199536 64 52 7.8
CALGB 8293  1995%7 69 52 9.6
SWOG 9031 199838 68 45 8.5
HOVON AML 9 199817 68 42 9.5

MRC AML 11 200112 66 55 10% - 5 yrs
CALGB 9720  2002°%° 70 46 10
SWOG 9333 200240 68 43 9
ECOG 3993 200415 68 42 7.5
AMLCG 200941 66 59 16% - 4 yrs

Induction death ~15%-25%
Disease-free survival ~6-9 months
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MRC/NCRI AML




