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Panel to the left demonstrates the most common karyotypic alterations. Eighty percent of all children have disease-associated genomic structural alterations. Mutation profile in those
without cytogenetic abnormalities (normal karyotype) is shown in the right panel. Seventy-six percent of those in the normal karyotype population have one of the known mutations; thus,

more than 95% of all chidren with AML have at least one known genomic abnormality. (With permission from Reaman and Smith™)
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Table 4. Genetically defined prognostic groups in pediatric AML

Prognosis‘4.1 5.22,27

Genetics

Favorable

Intermediatet}

Adverse

t(8:21)(q22;q22)/RUNX1-RUNX1TH

inv(16)(p13.122) or t(16;16)(p13.1.q22)/CBFB-MYH11

t(15;17)(g22;921)/PML-RARA*

Molecular (in CN-AML)

NPM 1-mutated AML

CEBPA double mutation

t(1;11)(q21;q23)/MLL-MLLT11(AF1Q)

GATA1st

Cytogenetic abnormalities not classified as favorable
or adverse§

—7,| —5 or del(5q)

inv(3)(q21926.2) or
1(3:;3)(q21,926.2)/RPN1-MECOM(EVI1-MDS 1-EAP)

t(6;9)(p23:q34)/DEK-NUP2 14

t(7;12)(q36;p13)/ETV6(TEL)-HLXBI(MNX1)

t(4:11)(q21;q23)/MLL-MLLT2(AF4)

t(6:;11)(q27;q23)/MLL-MLLT4(AF6)

t(5:11)(q35;p15.5)/NUP98-NSD 1

t(10;11)(p12;q23)/MLL-MLLT10(AF10)Y

complex karyotype#

WT1mut/FLT3-ITD**

1(9:22)(q34;q911.2)t1
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Blood. 2013 Mar 21;121(12):2213-23. doi: 10.1182/blood-2012-10-462879. Epub 2013 Jan 15.

Prospective evaluation of gene mutations and minimal residual disease in patients with core binding factor acute
myeloid leukemia.

Jourdan E, Boissel N, Chevret S, Delabesse E, Renneville A, Cornillet P, Blanchet O, Cayuela JM, Recher C, Raffoux E, Delaunay J, Pigneux A, Bulabois CE,
Berthon C, Pautas C, Vey N, Lioure B, Thomas X, Luquet |, Terré C, Guardiola P, Béné MC, Preudhomme C, Ifrah N, Dombret H: French AML Intergroup.

Department of Hematology and Oncology. Centre Hospitalier Universitaire (CHU) de Nimes, University Montpellier-Nimes, Nimes, France.

Abstract

Not all patients with core binding factor acute myeloid leukemia (CBF-AML) display a good outcome. Modern risk factors include KIT and/or FLT3 gene
mutations and minimal residual disease (MRD) levels, but their respective values have never been prospectively assessed. A total of 198 CBF-AML
patients were randomized between a reinforced and a standard induction course, followed by 3 high-dose cytarabine consolidation courses. MRD
levels were monitored prospectively. Gene mutations were screened at diagnosis. Despite a more rapid MRD decrease after reinforced induction,
induction arm did not influence relapse-free survival (RFS) (64% in both arms; P = .91). Higher WBC, KIT, and/or FLT3-ITD/TKD gene mutations, and
a less than 3-log MRD reduction after first consolidation, were associated with a higher specific hazard of relapse, but MRD remained the sole
prognostic factor in multivariate analysis. At 36 months, cumulative incidence of relapse and RFS were 22% vs 54% (P < .001) and 73% vs 44% (P
<.001) in patients who achieved 3-log MRD reduction vs the others. These results suggest that MRD, rather than gene mutations, should be used for
future treatment stratifications in CBF-AML patients. This trial was registered at EudraCT as #2006-005163-26 and at www.clinicaltrials.gov as #NCT
00428558.
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How | treat pediatric acute myeloid leukemia

Jeffrey E. Rubnitz

Updated information and services can be found at:
http://bloodjournal.hematologylibrary.org/content/119/25/5980.full.html

Articles on similar topics can be found in the following Blood collections
<a href="/content/by/section/Editorials">Editorials</a> (149 articles)
Free Research Articles (1869 articles)

How | Treat (112 articles)
Myeloid Neoplasia (1014 articles)
Pediatric Hematology (264 articles)




t(8:21)

inv(16) or t(16;16) Provisional MRD- ]
L —_— Low Risk
Mutated CEBPA without FLT3-TD Low Risk
Mutated NPM1 without FLT3-ITD lf&o
*
Provisional MRD-
No HR or LR feature — Intermediate Risk
Intermediate Risk

t(6;9), t(8;16), t(16;21), -7, -5 \
Megakaryoblastic leukemia without t(1;22)
Treatment-related AML

MDS-related AML
FLT3-TD high AR

High Risk

Figure 2. Risk classification of patients with AML. Risk classification scheme based on features at diagnosis and the prasence of MRD. LR indicates low-risk; HR, high-risk;
and AR, allelic ratio. Patients with t(8;21), inv(16), or 1(16;186) are considered to be provisional LR regardless of other genetic alterations. Patients with NPM1 mutations or
biallelic CEBPA mutations are provisional LR, except in the presence of FLT3-ITD. Provisional LR patients are moved to the intermediate-risk group if they are MRD-positive
after one course of induction therapy. HR patients include those with any of the features indicated in the box on the lower left, regardless of response to therapy. Patients who
lack LR and HR features are provisionally classified as intermediate risk but are moved to the HR group if they have a poor response to therapy as assessed by MRD.
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Table 1. Results of recent clinical trials for pediatric AML

Years of Eligible No. of CR

Study enrollment age,y patients rate,”% Outcome Key points

5t Jude AMLOZ2? 2002-2008 =21 216 94 3-y EFS: 63% Risk-adapted therapy was based on molecular genetics and MRD
3y 0S: 711% High-dose cytarabine during induction was not beneficial

AML-BFM 981126 1998-2003 < 18 473 88 5y EFS: 49% G-CSF did not decrease the incidence of infection or infection-related mortality
5y 0S: 62% Shorter, intensive consolidation cycles did not improve outcome

MRC AML12'2 1995-2002 < 16 529 92 10-y EFS: 54%  No differences in EFS or OS rates between mitoxantrone- and daunorubicin-

based inductions

10-y OS: 64% No difference in EFS or OS rates between 4 and 5 courses of therapy

NOPHO-AML 20043 2004-2009 =18 151 92 3.y EFS: 57% Intensity of therapy based on early response to therapy
3-y 0S: 69%

AML9910 2000-2002 =18 240 95 5-y EFS: 62% Intensive use of high-dose cytarabine
5y OS: 76% Six courses of therapy

COG AAMLO3P17® 2003-2005 =21 350 87 3-y EFS: 53% Safe to add gemtuzumab ozogamicin to first and fourth courses of therapy
3-y OS: 66%

CR indicates complete remission.
*CR rate after 2 courses of induction therapy.
















